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THE BUREAU OF 


HOW THE 


FISHERIES* 


KICH FISHERIES. OF THE UNITED STATES ARE 


PROTECTED AND NEW FISHING. GROUNDS 
DISCOVERED OR CREATED 


By 


De Barros WarKen EveroMann 


ASSISTANT IN CuaAnGE, DIVistoOs OF SCIENTIFIC IXQuiny, REREAD ii FISHERIES 


N onder that we mov, understand 
clearly the purposes, scope, and 

| metheds of the Bureat of Fish 
ertes, it will be helpful to recall briefly 
the circumstances leading wp to and at- 
tending itsinception, In 1izo comm¢nt- 
tees of the legislatures of Massachusetts 
avd Rhode Island and the State Fish 
Commissions of Connecticut, Vermont, 
and New Hampshire mace inquiries con- 
cerning the reported decrease its theabun- 
dance of certainspecicsot important food- 
fishes and the canse of the decrense, uf 
snch bad occutred. The Maseachttsetts 
committer found that there hac bee no 
real decresse, The Khode Island com- 
iiittee, with practically the same evi- 
dence, concluded that there liad been a 
serious decrease, but weré not agreed ox 
tothe caise, New Hanipehireand Ver- 
mont were sire that the shad and salmon 
fisheries were being depleted, and at- 
tributed it to the use of traps in and 
thout the mouth of the Connecticut 


Kiver, Connecticut was willing to 
abolish traps if Massachusetts would 
put in ishways atall the dams on the 
Connecticut River in that State and if 
New Hampshire and Vermont would 
furnish suthcient quantities of salmon 
and shad fry for restocking the river, 
Vermont, New Hampshire, and Massa- 
chusetts failed fo keep the agreement and 
Connecticut soon hegan Hcersing traps. 

So diverse were the opinions ex pressed 
by different fishermen and the conclu: 
aii reached by the different state com- 
ntittess that it hecanve at once appre t 
that the actual facts could be deter- 
mined only through very careful inves- 
tia tian, 

ln view of these facts, it was thought 
that the condition of the fisheries should 
receive investigation by the federal ov 
ernment, and the following bill was in- 
troduced in the House of Represerita- 
tives by the Hon, Henry L. Dawes; of 
ALassachitsetts 


* At address before the Notional Geographic Seciety Friday evening, Felurimrr ip, 1goy 
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“OW herens it 2 meeerted Chat the tied value 
able foodl-fiahes ol the coust and the lalees of 
the United States are rapidly ditsininhing in 
miber, to the public injury, and so aA imate. 
rally to affect the interests of traile anil com- 
metee: Therefore, ; 

Sle of nesadond bx the te eel cee oof 
Mepresenfalites of fhe foiled. States of saeer- 
io ie Cider gaeomdfed, That the Present 
head be bercly is, eothorined ati) required 
to appolat, te amd with the advice aml con 
arent of the Senate, froth antiong. the civil off- 
cork or mnployai of the goverment, one por- 
son of proved aclentific and proction| acqmatiit- 
ance with the fishes af the enaar, to te Coon, 
mintonerad Pah and Fisierios, to serye-with- 
out ailititional paldry. 

“Sec. ald he farther rescaled, That it 
shall bo the dhity of auul Commissioner to pre 
ecuie pb aim oud inquiries on the sute 
peck, with the wlew of wecertuining whether 
anv and Whatihmonntion in the sumter al the 
forel-tehes of thie oneet omd the lakes of the 
United Stites fas tiken place: wil if sa, to 
what comers the same te ioe; ani] also whether 
any anl what protective, prokititory, or pre. 
cHntiotiary niisires ahotidl te mclogried it the 
aechocerk andlote repert apon the same to 
Congress,"' : 


This bill became a low February o, 
rs7r, and President Grant appointed as 
Cotmmissioner of Fish ‘i: Fisheries 
Professor Spencer F. Baird, then Assist- 
ant Secretary of the Sinithsonian Jtrsti- 
tution. The sew position carried no 
salary, but Professor Baird was willing 
ta perform the duties of the new. office, 
it addition to those of Assistant Secre- 
tary of the Smithsonian Tnstituticn, 
without additional: salary, 

Batly in Jum, 28t1, Profesor Baird 
established his headquarters at Woods 
Hole, Massachusetts, this being in the 
region Where the alleged decréase was 
most clearly manifested, and entered 
upon the investigations for which the 
Commission had been created. 

The contradictory opinions developed 
by the state inquiries regarding the 
habits of our best known fond-fishes 
showed al once that the fishermen could 
not be depended upon for accurate ob- 
servations or expression of unbiased 
opinion, Tt wasnecessary therefore that 
the habits or life-histories of the iinpor- 
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tant fad fishes should receive thorough 
stody before satisfactory conclusions 
could be reached. With the able assist- 
anoe oF Dr Theodore Gill, a definite ans 
comprehensive plat of neay was fir 
mulated. Professor Haird's training as 
a notirolist, as well as his tastes, cave 
him-faith in the exact methodsof science 
in the investigation of all economic ques 
tions ; ond it wos the <clentific method 
which characterized the very first in- 
quiries undertaken by the Commission. 
The methods to be pursted were those 
of science, and the Fish Conumission 
therefore befan iis cancer as a sclentifie 
Witag | 

It soon becanie evident that the fish 
efies had greatly decreased in value, 
atl that destructive methods—over- 
fishing, the building of dams and other 
ObSstnichons in coastwise streams, and 
the pollution of their waters by refuse 
from sawmills and other manufacto- 
rles—were among the most potent cakes 
Which hel ted te the decrease. 

The only odequoate solution of the 
problem seemed to be the establishment 
af proper fishery regulations based upon 
aocurate knowledge of the halite of the 
fishes, and the development of methods 
of artificial propagation as applied to 
those species in dariger of trost serioats 
depletion. The initial efforts of the 
Commission were therefore directed, 
first, townrd securing accirate knowl. 
edve of the habits, abundance, and dis 
tribution of the more important species 
of food-fishes, and, second, the devel. 
opment of methods by means of which 
these species might be propagated arti- 
ficially. | 

This Bureau was established ae the 
United States: Commission of Fish and 
Fisheries, and the chief of the Burean 
was known os the United States Com. 
missioner of Fish and Fisheries. The 
Couitission reniained as an unattached 
bread, not being placed in airy Cabinet 
department, anti] the establishment of 
the Department of Commerce and Labor, 


Toe Bureau 


Qn the rst of July, 1903, the Commis 
sion Was transferred to that department 
and the naine was changed to Bureau 
ot Pishedes. Professor Baird serve 
as Comtiissioner tram the organization 
of the Commission until his death, in 
mks. Brits. Brown Croode was. then 


appointed Commissioner, but agreed to 





oy 
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been one of the titet emergetic ann c- 
pable assistants imthe Commission, He 
served as Commissioner pntil his-death 
in thos, when Capt. Jolin J. Brice, 
t'. S. NL, tetired, was appointed Com- 
missioner. He served notil Pebrnary 
fos. when he was Stipersectert by the 
present Comtnissioner, Hon. George M 


hii! 


re . Oa 
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serve only until o-salery could be at 
tached to the position, as he preferred 
to give his energies to the developiient 
of the United States National Misecan, 
The Congress attached a-salary to the 
Commissionership @arly in sas, when 
It Goode resigned and Col, Marshall 
MeDonald was appointed Commissioner 


Bowers, who has continued the wise 
and hiberal policy of Baird and MclJon- 
ald, and under his administration the 
aclentific and economic results are con- 
atuntly increasing: in importance aml 
value. 

Although the Commission was orig- 
inally established simply to inquite into 
the condition of the fisheries of the sea- 
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coast and lakes, the matterof the actual 
increase of the food-fishes by means of 
artificial propagation was added in the 
stcon year of iis existence, this extah- 
lishing a twofold function, The begm- 
ningsoaf the Fish Commission were very 
modest. ‘Fhe appropriations made by 
Congress were sinall inamount, and the 
petnonnel at first consisted of but one 
man, and he without salary, Butasthe 
importance aud possibilities of the work 
eanie to be more keenly appreciated, the 
scope of the Conmmiission increased and 
the work became differentiated into uo 
number of divisions, 


PRESENT ORGANIZATION OF THE 
BUREAC 
For purposes of administration the 
work of the Burean of Fisheries-is con: 


ducted ty and throurh the following. 


offices: and divisions - 

1, Adainistration, conmisting of the 
Commissioner sofice, thatof the Deputy 
Commissioner, the chief clerk, engineer 
amd architect, library, disbursing office, 
iil the tecessary clerical force. 

~The duties of the Commissioner, as 
chief of the Bureau, have already been 
sufficientiv defined. Those of the Dep- 
uty Commissioner, chicf clerk, and ddis- 
bursing officer are sufficiently defined 
by the appellations, The engineer and 
architect is charged with all matters 
pertaining to planning and constructing 
the various fish cultural stations, This 
imciinles the selection of hatchery sites 
insu for as engineering probleiis- are 
concerned, the designing aul construc- 
tion of hatchery buildings, superintend- 
ents’ residences, and all other tecessary 
buildings, the laying aut and conmstmic- 
tion of the necessary ponds, fishways, 
dams, and flumes; and all other matters 
of construction, am! civil and mechan- 
ical engineering. . | | 


2, DIVISION, OF TINOURY RESPECTING 
FOOD FISHES 


‘This division is usually known as the 
Division of Scientific Inquiry. ‘The as- 


“Sihe. 


Tue Natrionat GeocrapHic MAGAZINE 


aistant incharge ts charged with the ap 
portionment and direction of all the re- 
seatch work of the Buresu. He gives 
consileration to the various lines of sci 
entific investigation which are proposed 
or which the Bureau might undertake, 
determines or approves the methods and 
neans to beemploved, and recominiends 
them to the Commissioner, cotirdinates 
and directs all research work of the 


Hurean, aud examines all teports of in- 
Vestigations, whether carmied on by the 


regular staff or by emplovés slecter 
teniporatily for special inquiries: 

To this division belong all investies- 
Hons and researches pertaining to the 
physical and chemical characteristics of 
the waters of the United States, inchid- 
ing the seas os well as the lakes, rivers, 
tnd smaller streams, in so far as these 
are factors to determining the character 
of aquatic life: the life histones, habits. 
food, enemies, abundance, and distritu- 
tion of food-fishes wid other aquatic 
animals and of aquatic plants, whether 
if Ute lakes and tivers or of the seas. 
It makes inquiries into the causes of 
decrease of food-fshes, wherever found, 
studies the various species ane the va- 
tlous regions in the interests of fist. 


culture, makes the biological investiga- 


tions necessary for the proper selection 


‘of sates for Reh-cultural stations, anil 


investigates the fishing grownds of the 
Atlantic, Gulf, and Pacific coasts, ay 
well ms those of the interior waters and 
our tlind possessions, in the interest= of 
fish-culture and the commercial fist- 
eries: 

A few of the more iimportant tines of 
inguiry way be mentioned in detnil - 

1. Cathe Coasts ane the High Seas — 
Besides a nimber of smaller vessels such 
asthe Jimena J Malarine, and MVerpan- 
er, the Bureau has 9 vessels of larger 
These are the Wéatrocs, Fish 
ffonuk, and Greuapas. 

The fifafress 1s an iron twin-screw 


steamer 234 feet lonp, 27 feet 6 inches 


beam, amd r,o74 tons.displacement; She 


was built at Wilmington, Delaware. at 
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a cost of $190,800, tacluding outfit and 
special eqnipment. She was Jannched 
Anenet 19, 1882, aud went inte oot 
mission November a1 following, with 
Lieutenant (now Cominander, U.5..N,., 
retired) Z 1: Tanner as commanding 
officer, Captain Tanner had superin- 
tended the construction of the vessel and 
was its able and eficrent commander for 
wenrly 12 years. To Captain Tanner 
more than to any other one man is due 
the credit for the great =<ctentific and 
econonne tesiults of the investigations 
mode by the fidafress, . 
The Afhefross was built expressly for 
use in investizating questions connected 





Micture of the Hivhest Mountain in the 
World Set in the (rentest 
Ocean Depth 


1 Att Everest (29,000 feet ) vere set dlowt iri 
the Nero Deep (90604 feet) tiene weoulil stellt be 
neurty Omeial aie of water above tts sum 


with the high seas; such as ocean tem- 
ptratures, densities, depths, currents, 
character of bottom and distribution of 
life; the movements of pelagic and anadd- 
romigius fishes as well os others which 
go it schools; the location, extent, ond 
character of off-shore fishing banks = for 
all these matters have bearing upon the 
commercial fisheries. 

The vessel isadunirally adapted to the 
nirposes for which she was designed 
There are comfortable ruoms for the 


ys 


Haturalists ancl other members of tive 
civilian staff, and 2 labemitories well 
equipped with reagents, preservatives, 
and appropriate scientihe lberature, 
where the collections tay be cated for 
and scientific studies carned on. The 
vessel is electric: lighted thronghout, 
has distilling ond cold storage plants, 
plotographic dark-room, search-light, 
and Special search-lights for submarine 
use, which the <féefress was the first to 
use. “Phe d/Aadross was the first vessel 
ever lniilt expressly for scientific work 
along biologic lines-on the high seas, 
und is certainly the best equipped ves- 
sel in the world for that purpose. She 
is officered ani) manned from the (mited 
States Navy, but has oa clyilian. stait 
consisting of a chief naturalist, an as- 
sistant naturalist, a fishery expert, pho 
tographer, and, on special cruises, ¢x- 
perts in bydrography, thalassogtapiy, 
ind other lines 

The Aviat lis been principally 
engage in developing the resources. 
naturally exiting along aur costs, and 
the fishing provids which are unknown 
or tittle known to our fishermen. Tn 
doing this the bottam over very wide 
areas mrst be examined with great 
detail. Lines of soundings most be run 
ut close intervals to determine the depth: 
samples of the bottom must be secured, 
wid temperatute and density observa: 
tions tuade; und the dredge, bean-taw', 
and tangle used to determine the char- 
acter ata abundance of the fishes anil 
other life formes. 

It is impracticable lo enumerate in 
this convection. the various investiga 
tions pom which the f/fntress has been 
engaged. During the fve years (1552 to 
(S47) when she was on the Atlantic 
const she comlucted important ine tities 
along the etitire leuyth of the coast from 
Maine to Florida, in the Canhbbean Sea, 
Gulf of Mexico, of Newfoundland and 
Nova Scotia, and in the Bahamas. 

In November, 1887, she left Hampton 
Roadefor the ‘seric, where she lrseve, 
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4 Satmouw Ascermling the Cascades af Litnik Stream sce iitistration on 
cypnp ey be pate 

siice tenimited. On ber long -vwoysge San Francisco, also off the straits of 

round the Hotn tiany sounding and Fucaatnd Vancouver Island; the liseoy 

dredgiuw stations were made aid valua- ery and development of meh iaihofie 

lle Cole h es. Oratarercd., heal boat grounds Ha the moattene shears 


ir eee . a ited Bering Sea; the study of the salmon 

SCNT HE) Ad seal marie OP THE feheries of Alaska aml the fishes and 

sae hae ta hide other aquatic nmesources of the Hawanan 

During the sixteen yours that the Ay fslands. From :So1 to 1897 she wae 
hati Was beed in the Pacific sie has engared for a portion of each year in 
Eee TL 7s actively engaced 11 Th Eeertanit investigations in connection with the 
work oathe available fonds would per various furseal commissions, Ln tite 
mit. Among the mastamtable iivesti- winter of 1Sgr and ‘92 she tiie, unclet 
sations may be mentioned the develop- the direction of the Secretary of the 
rtientoFinrportant fishing groundsinthe avy, a surves for a cable Hot San 
Culf of California, on the enast of Calj- Francisco to Honolulu. During the 
fornia ot San Diego, Sauta Barbara,am! early months of 1301 and opain im 189i 
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url Tipcro the eli Pea erence Wiis put under the 
direvtion of Professor Alexander Agas- 
siz, who carried un very extensive 11ves- 
tigationsofi the Pacific coastsof Mexico, 
Central Anierica, aud South America. 
about the Galapagos Isiands, and in the 
South Pacific, Daring last sunmuner and 
fall ‘she was placed tm charge of the 
Alaska Salmon Conrmission for the 
study of the Alaska Salmon fisheries; 
ind now she is just entering on a com- 
prenenes anil tharough physica) and. 
olowical survey of San Diego and Mou- 
terey bays. 


THE GREATEST DEPTHS WHERE LIFE 


HAS BEEN POUND 


While carrying on her work the 
Afetross tins made more than ro,coo 
soundings, and more than 4,000 dredg- 
ings, san has brought op from the bot- 
tom of the sea hundreds of tons of 
fishes and other animals ane moval. 

The greatest depth from which the 
Albatross has secured any life was4,173 
fathoms, This wasin the South Pacilic 
between Tonga and Ellice Islands. The 
dredie brought wp silicious sponges, 
tadiolarians, and brown volcanic mud_ 
The greatest depth from which she has 
‘brought up fishes is 2,949 fathoms, or 
about 374 miles, Thiswas in the edge 
of the Gulf Stream off the coast of Vir- 
ginin. The deepest sounding ever made 
hy the é4afress was at Station 4010, 
reat Gram, where the enormons depth 
of 4;813 fathoms, or nearly 51: miles, 
was found, 

The deepest sounding ever mare by 
any Year! was by the U, 8, 8S: Vero 
while on the Honoluii-Monila cablesur- 
vey, with apparatus borrowed from the 
Atheteuss, When near Guam the Mere 
Wot 5,269 fathoms, or 31,614 feet, only 
ff feet jess than 6 miles. If Mount 
Everest. the hichest mountain on earth, 
were set dows in this. hole, it would 
have above its summit a depth of 2,652 
feet. or nearly half a mile of water. 

The deep-sea collections of the </ia- 
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joes from time to time have been 
assived to specialists throughont the 
world for study and report. They have 
heen matvelously rich it new and inter- 
esting species. About too new genera 
aii more than 2.500 new species have 
been basal on the collections of the 
Albatross, The results of the investi- 
gatious of the AVAtfreis have been pul- 
lished in more thatt 275 separate articles 
and reports which have appeared chiefiy 
in the publications of the United States 
Fish Commission, the United States 
National Museum, and the Musenm of 
Comparative Zoology. 

The Aid Aas, another steamer be- 
longing to the Bureau, was built in 
(880. This is a vessel of 48q tons, 
13645 feet long over all, 27 feet beat, 
and wis constructed expressly fer the 
Fish Commission ‘to serye as a float: 
ing hatching-hotke for the production 
al shad, herring, striped bass, ete., and 
expable of being moved to any place 
where the breeding fish can be found.” 
The Ait fowl is also equipped for cox 
aml mackerel hatching and for scientific 
itivestigation in the hays and sotnds 
and other coastal waters, Every spring 
she 15 engaged in hatching shad and 
other species on the Atlantic coast at 
various stations from Florida to Maine. 
Besides this she has done avast amoutt 
of dredwing in connection with the sut- 
vey and study of the oyster beds and 
fishing grounds of the Atlantic and 
Gull cassts, In the witterof 1895 and 
‘oo the Fish Afawh made an investiga: 
tion. of the aquatic meaources of Porto 
Rico which vVielded very important 
economic and scientific results. 

The Geompua the third of the larger 
vessels of the Buren, waa built in 
TS86. This is a two-muastel schooner, 
oo feet long. aver all, 22 feet 2 inches 
beam, and 83:3 tous displacement, The 
Grampue was constructed for a number 
of purposes. Being built with a. live- 
well, fishes and other marine atimals 
ean be brought to the hatching or the 
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Removing Alobber froma Wile Beached on Califormia Caonat 


Thit and the following views Dlustrate different phases of the American fishing and oll 


mitstoes whiell are beim studied by the Berean of Finkerien 


The tlustration arel ihe iss 


Ervin Cth pepe Soe, Que, og yore trom Cliavles Stevenson's geloniratile Tepart, *" Adgnaatir 


Creetoets do Arte ated [rndustries. 


moalogical stations, thus affording on 
ippartinity to study their habits and 
development. The vessel hus also heer 
useful tm testing various fishing pear, 
stich as the beam trawl, tt & commer 
cial way, 
shes and developing 
Tain : 

2. (emowicaton of fulerior [afew 
(me ot the principal liuesof work carrie 
on by the Division of Scientific Inquin, 
isa study of the rivers and lakes bf the 
[inited States with reference to the 
phvsical and biological churacteristic- 
of each, 

Very early in, the histery of the Fish 
Comnission it 
senators antl Representatives. to osk 
the Commissioner to- have plants of fish 
made in their astute or district. The 
request was usualy for a certain species 
of fish to be planted in 4 certain named 
stream or iake, The requests were 
uiways grunted if possible, notwith- 
standing the fact that little or to in 


off-shore fishing 


in following the schools of 


became the custom of 


farmution wies at han af ootld be Siip)- 
plied os ta the fitness of the stream oF 
lake for the particular species which it 
Was proposed to introduce, Later tt 
becnine evident that thansaads of fish 
had been planted in waters to which 
they were not ot all sutted and tnwhich 
they would mever hove been planted ti 
the character of the water hav beer 
knowl. 

In order that the fSish-cultural work 
of the Commission might he wore ef- 
fective the Division of Scientific Inquin 
then under the able direction of Mr 
Richard Rothbuy, snow Assistant Seer 
tary of the Smithsonian Instimtion 
iiulertook to supply as. rapidly as pos 
sible accurate kniwiedee conceening 
the various lakes and river basins ot 
the United States 

During the last twelve vears parties 
from the Thytsion of Scientitic Linguirs 
have been in the field, uxnally only for 
a Gre! period each simmer, but often 
tor fonger periods, These parties have 
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gathered data for each stream exatt- 
ined upon the following points Cliar- 
acter of the country through which 1 
flows, volume of water which it carries, 
general character of the water os to 
cleartess, purity, and temperature; te 
species of fishes, mollusks, reptiles. ba 
traclians, and other animals inhatiting 
the stream or fotrnd about it, and the 
abundance, distribution, and’ habits of 
each: also the species of aquatic plants, 
their distribution, abundance, and their 
relation to the fishes of the same waters. 

The primary and immediate objects 
of these investigations are to determine 
what species of fishes ench strenm. al, 
ready contains, what are the conditicis 
fuvorabletotheit well-being amd hether 
the conditions, physical and biological, 
are favorable: for the introdtction uf 
other species. Investigations of this 
kind lave been carried on in abont 
twenty differ@nt states—Maine, Ver- 
nuont, New Vork, West Virginia, It- 
diuna, Texas; Town, Minnesota, South 
Dakota. North Dakota, Wyoming, Mon 
tava, Idaho, Wislington, Oregon, Calt- 
fornia, Florida. Tennessee ani Nebraska. 
As many of these invetigatious were 
nude in response to resolutions of Con- 
gress calling upon the Bureatr io deter- 
tine the desirability of establishing fish- 
cultural stations in certain states, 1 can 
he seet: that a wide areahad to be cov- 
ered, ond that the investigations were 
necessarily hurried andinconrplete. (ic- 
easionally, however, it has been possible 


ta confine the observations for a longer. 


period of time to a limited area, and 
nore thorough work has resalterl, 

Not wntil 18yu, however wasany such 
work undertaken muder really favorable 
conditions, The Comimissiover desired 
tusecure knowledge regarding the ecol- 
ogy of the great multitude of small gis- 
cial lakes of the northern states. [twas 
therefore decitied toselect.a suitable lake 
and make such a study of it as wonld 
serve a5 a model for the investigation of 
all similar lakes, Lake Maxinkuckee, 
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in worthern Indiand, wos know to mect 
all the requirements exceptionally well 
and tt was selected. 

There is mot space to give i detail 
the cutline of the tuvestigations carttied 
onmat this lake. Tt must suffice to-say 
that the lake was studied nlong mmny 
lines, A thorough physical survey was 
Tinde and avery acctirate map pre- 
pared. Thousands of soundings were 
taken and the hydrography of the Inke 
carefully Studied. Temperatore obser- 
vations were wade and the chemical 
and physical chutacteristica of the water 
determined. The species of fishes, other 
nnimals.and pinntsia the lake were cata- 
logued and careful stucdiesof their habits, 
relations and mierrelations were carned 
on for one entite Vear, especial atlen- 
tion being paid tothe food, enemies, andl 
breeding habits of the food-fishes. More 
is now know of thisIoke, pechaps, than 
of uy other luke in America, and more 
lus been learned of the habits of the 
species inhabiting it than we kav for 
any other tegtan. 

3. fevAertocen’s in Oniter Cullirre,—— 
Anotherinvestigation which this Bureau 
is how conduetiy aud which promises 
very PTeat economic results periuiiis to 
the artificial feeding of oysters, = 

It hes been observed: that oysters 
grow mitch tore slowly on some beds 
than on others; that in certain places 
they fail to fatten. These places were 
idtally onovercrowded beds, aud some- 
times good results could be secured by 
transplanting or thinning out. Quah- 
tative and quantitative study of the 
diatoms (which constitute the food af 
oysters) on beds where the oysters fat- 
ten well, and on other beds where they 
fatten poorly, showed that the number 
of diatems per ter of water was very 
hich greater in the foriner than in the 
latter. 

It was therefore believed that if the 
supply of dintoms could be increased 
on the unproductive beds the oysters on 
then would grow and fatten. Experi- 
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the experiments will demonstrate tlic 
entire practicability of the srtifctl 
fecdling atul fattening of oysters on a 
commercial bigiitk, 

4), ArAcrinend ti. Sponge Catia, — 
Still another interesting investigation 
now being carried on in Florida has for 
its object the discovery aml develop 


or FISHERIES 205 


anal) hits. placed at close iitervals 
along the wire, soon heal and form an 
organic attachment to it, anil very soon 
begin to grow. It is too soon to pre- 
ict just what the results will be, bit 
the indications are so far very encotur- 
saving, and it is beHeved that the time 
is pot far distant when the spauge fish- 
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ment of methods-by which the valuable 
sheepswool sponge may be cultivated 
artificially. 

The method which promises the most 
satisfactory results is that of using cut- 
tings. large sheepsawool sponges are 
cut inte stall pieces, which are tast- 
ened to an insulated wire fixed in the 
Water, 50 that the sponges ate sippoa rhe 
a dew inches above the bottom, These 


The latter be wee) for esctig below the surface when the water da disturbed by ripples, 


eries of Florida will be vastly increased 
in productivencss and value. 

Another class of stidies carried on 
by the division pertains to the parasitic 
enemies nnd diseases of fishes. Tliese 
studies are in charge of Mr M.C. Marsh 
pathologist of the Bureau. Knowledge 
of what are the principal diseases which 
attack our foord-fishes, What the cateses 
are, and how the attacks may be pre- 
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vented or cured will greatly imerease 
the efficiency of fish-culture. 

5, Aiwegieel Stationt.—For the study 
of scientific and economic problems con- 
nected withaquatic life,the Rureat_main- 
tains, besides the laboratories at the 
central station here in Washington, two 
seaside biological ktations—me at Worls 
Hole, Mass., the other at Beaufort, N.C. 
These stations are well equipped with 
aquaninms, microscopes, ents, wid 

special apparatds, amd invest Pators are 
invited to come and make use of the 
superior facilities offered for the study 
of marine life. 

6. Sacfic Safmon,—Among the nrost 
imipertatt investigations now being con- 
dicted by the Bureau are those pertain- 
ing to the life histories and propagation 
af the Pacific salmon. On cur Pacific 
coast and in Alaska are found five spe- 
cles of salmon, These salmon spend 
west of their life in the sea, coming into 
freshwater streams and lakes only at 
spawning time, After spawning once 
they all die; both the males and females, 
none ever spawning 2. second time and 
none ever returoing to the sen. This 
is true of cach of the five species of 
Pacific salmon. 

The Bureau has been propagating 
the Chinook. and Blueback salmon for 
several yeurs, and the efficiency of the 
work has recently been greatly increased 
as a result of investigations made by 
Mr Cloudsley Rutter, whose untimely 
death a few weeks ago js a severe loss 
to the Bureau and to science. 

>. Volunteer Assistands.— Aso result of 
the investigations carried on by this di- 
vision, the Bureau is now in possession 
of avast amount of information regard- 
ing many of our rivers and Inkes, but 
in only a few cases can this knowledge 
be regarded as sufficiently full. The 
survey is now well systematized, and it 
i¢ hoped it may be carried on after o 





definite plan which contemplates a. 


thorough study of all the important 
streams atid lakes in the Limited States. 
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Although but few of our waters have 
as yet been studied even with approxi- 
mate thoroughness, nevertheless the in- 
habitants of the streams and Inkes: of 


the United States, particularly the fishes, 
are bétter known than those in any other 
country, 


In the conduct of its scientific inves- 
tigations the Bureau has beet fortunate 
in haying the volunteer assistunce of 
many of the most active and most dis- 
tinguished xoologists in America, among 
whom may be mentioned Jordan, Agns- 
siz, Gill, Forbes, Gilbert, Jenkins, 
Rumpus, Linton, Meek, and many 
others. These men have been glad to 
give their services, without any salary, 
to the Burean for special investigations, 
their only desire being the advancement 
of knowledge in those branches of zo- 
ological science im which they are. inter- 
ested. 


3. DIVISION OF FISH COLTURE 


This important division has charge of 
all the ish-cultural operations of the Bu- 
reau. “The assistant in charge has gen- 
eral direction of all hatching, rearing. 
and maoreengm cabal anil operations, 
and of all the ratlway cars, launches, and 
other vessels of the Bureau while en- 
gaged in hatching and distributing fishes 
and their eggs. | 

The first fish-cultural stations were 
inere makeshift affairs, with temporary 
buildings and moderate equipment, per- 
mitting change from place to place as 

occasion required. Later, a§ the ar- 
vantages and disadvantages of different. 
places came to be understood, permanent 
stations were Stablished and the equip- 
ment improved. Later still, Congress. 
begun making Spproprescs for hatch- 
erties to be located im certain specified 
states, The number has increased mp- 
idly, until now the fish-cultural opera- 
tions of the Bureau are carried on at 46 
different stations, which are well distrib. 
nted over the United States. There are 
stationsin New England forthe hatching 
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of Atlantic salmon,Sebagosahnon, trout, 
eolish, Dounders, and loheters - on the 
(reat Lakes for whitefish, laketrout, and 
wall-eyed pike; on the rivers of the Mid- 
dle and South Atlantic States for shad: 
in the central and upper Mississippi Val- 
ley tor trout and black bass: in the Gulf 
states for black bass and other pond spe 
cies; at Bozeman, Montana, for gra ving 
and various Salmonide, and att the Pa- 
cific coast for the Chinook and sockeye 
salmon and the steelhead tront. 

The total number of species of fishes 
and other aquatic animals that are or 
have been propagated by the Burean 
exceeds 10>. With few exceptions, 


these are all exclusively American spe— 


cies, and the methods for their artificial 
propagation have been developed wholly 
In this country, 

The ontput of the hatcheries has in- 
creased enormously, especially during 
the last six years. We no longer speak 
of hatching thousands of fry, but of 
millions and hundreds of millions, ‘The 
number of ergs, fry, fingerlings, and 
adult fish distributed by the Bureau in 
(yo? aggregated one and one-half bill- 
Loris, 

In distributing this enormots output 
the Bureau employs five cars, cach built 
especially for this business and owned 
hy the Burean, Eech of these cors 
is in charge of a car captain, who has 
the necessary assistants, ach car is 
equipped with tanks, im which the fish 
are carried, facilities for aerating the 
water and for keeping the water pire 
and col, There is a small engine in 
each, adequate cooking facilities, sleep- 
ing berths like the upper berths:in the 
standard Pilimt, an office for the 
captain, These cars are kept almost 
constantly employed, and travel all 
over the United States. 


EXCELLENT RESULTS OF ARTIFICLAL 
PROPAGATION 

The good results of the artificial prop- 

agation of food and game fishes by the 
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federal government are no longer ques- 
tioned by ony one who is at all informed 
regarding such matters, Equally good 
results have not heen obtained with oll 
the species handled. That wold be 
entirely too miich to expect. With 
some species, as fhe sturmeon, the re 
sults so far are very umeutisfactory. 
With the Atlantic salmon we do not 
know whether the supply has been in- 
creased by artificial propayation or not, 
but with practically all the other species 
now propagated it is certain that excel- 
lent results hove beet secured. It is 
certain that the shad, whitefish, lake 
trout, and pike perch fisheries, each of 
vast importance, have not only been 
saved from entire depletion, but that 
they have been maintained, chiefly 
through artificial propagation, ata high 
degree of productiveness, That these 
fisheries dre indtstries today, valued at 
nearly $3,000,000 antually, is dine en- 
tirely to artificial propagation by the 
Bureau of Fisheries. 

Important food--and game-fishes are 
now found in abindance in waters of 
the United States where they did not 
exist until planted] there by the Bureau 
of Fisheries. Many examples might be 
cited, but afew will suffice. 

Feattnrstone Hark.— Originally, thema- 
jority of the lakes and streams of Vel- 
lowstone Purk were entirely without fish 
of any kind. Iti 1889 the government 
began making plants of various species 
of trout in the different barren waters - 
now trout aré abundant in all these 
waters, and there ore practically no re- 
strictions on angling. 

Lake Superior.—The steelhead trout, 
native only to our Pacific coast, hae 
been introduced into streams tributary 
to Lake Superior. It has done well, 
and now thousands of dollars are spent 
in that region every year by anglers 
who go there to fish for steelhead trout, 

The range of the black bass, yellow 
perch, crappie, brook trout, rainbow 
trout, Sebago salmon, cutthroat trout, 
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and many other species has been greatly 
extended, and commercial fishing, as 
well as very attractive angling for these 
species, is now found in many regions 
where none was previously known, 
Righty per cent of the catch of commier- 
cial fishes in Colorado consists of intro- 
duced species. 

Tke Carp—This fish was introduced 
jnto this country in the early years of 
the Comntiission. 1t found a congenial 
hame in our more sluggish waters, 15 
iow an abundant fish m many parts 
of the country, and is the object of on 
important fishery. The catch lost year 
antounted to: 17,160,873 pounds, valued 
at $407,693, at amount nearly equal to 
the total appropriation for carrying on 
the wark of the Bureau of Fisheries for 
the current year. A fishery which adds 
annually that amount of food-stuil to 
the supply and puts half a million dol- 
lars into the pockets of the fishermen 
is not to be ignored. 

The fact that the introduction of the 
carp into this country has been severely 
criticised by anglers and others is of 
little moment. Not one of the criti- 
cisms of the carp has been proved and 
the majority of ther have been shown 
to be without any basis in fact. The 
most persistently reiterated charge 1s 
that the carp eats the eges and fry of 
the bass and other better fish. A soff- 
cient reply to this is the fact that in the 
Tllinois River, where the carp is more 
abundant than in auy other American 
river, the black bass is now actually 
nore abtindant than it was ever known 
to be before the introduction of the carp, 
Instead of the carp feeding upen the 
bass, they furnish food to the bass. 
The carp brings more money to the 
fishermen of [llinois than all other fishes 
of the state combined. 

Shad and Striped Mass.—A few years 
ago these two food-fishes were intro» 
duced into Pacific coast waters where 
neither was previously found, Both 
species thrived weil, and now the catch 
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en the enasts of California, Oregon, 
and Washington amounts anttally to 
more than 2,500,000 pounds, valued at 
nearly $78,000. This is an absolute 
demonstration of the value of artificial 
propagation, for it is certain that every 
ghad and every striped bass on the Pe- 
cific const are descendants of fish planted 
there, 

That proportionately greater results 
have followed the propagation of these 
species on the Atlantic coast is not 
questioned by any one familiar with the 
shad and striped bass fisheries. 

Pacific Salmon Pisheriet,—The salmon 
fisheries of the Columbia and Sacra- 
mente vers have not only been saved 
by artificial propagation from absolute 
ruin, but have been built up to propor- 
tions never known before the days of 
attificial hatching, This fact 1 adiit- 
ted by every cannery man. and intelli- 
gent fisherman on those rivers. Those 
familiar with the Sactameuto say that 
the tun in 1go0q was three times as 
great as ever before known; and the 
oldest and most intelligent men on the 
Columbia say that the run tn that great 
river during the season just past was 
the greatest they ever saw. Govern- 
ment hatcheries on these two rivers for 
several years have been turning out 
many millions of fry im their waters. 

The condition of the salmon fisheries 
of Puget Sound, Fraser River, and 
Alaska is in marked contrast. Little 
attention has been given to artificial 
propagation of salmon on Puget Sound, 
the Fraser River, or in Alaska, regions 
in which the salmon fisheries have been 
prosecuted no mere aesiduously than on 
the Columbia and Sacramento, The 
eatch in Alaska has been kept up only 
through more persistent fishing and by 
titilizing the inferior species not pre- 
viously considered fitto can. The sea- 
san af tgo3. on Fraser River and Puget 
Sound was the poorest in the history of 
the salmon fishery of that region. That 
the run of salmon has greatly increased 
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wherever attention has been given to 
artificial propagation and that it has 
greatly decreased i all other places are 
very significant facts, which establish 
bevond question the value of artificial 
propewation, 


) DPVTISION OF STATISTICS ANT: 
METHODS OF THE FISHERIES 


The Division of Statistics and Meth. 
ols of the Fisheries is usually known as 
the Division of Fisheries. Thisdivision 
has to do with the commercial fisheries, 
both of the seos:and the inland waters 
in their statistical and economic rela- 
tions, the apparatusandl methods of the 
hehenes, the methods of utilizing fishery 
products, the methods and conditions of 
the wholesale and retail trade in these 
products, the effects of fishery legisla- 
tion and international Gshery regula- 
tioms, and ways and means by which 
the demand for aiquatic products may ‘be 
increased and the domestic and foreign 
matket extended, In brief, this divis- 
ion hes we its function the consideration 
Of all the résources of the rivers and 
lakes and of the seas in all their eco- 
namic relations 

The division acts as a bureat of in- 
formation in the interests of the fisher- 
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men by oequninting the fishermen of 
one région with the improved apparatus 
and improved methods in use in other 
regions, In this manner the adoption 
of modern gear and methods is encour- 
aged aml the use of antiquated, de- 
siructive,; or unlawful opparatis and 
methids is discouraged 

As has been well stated by Mr Charles 
H, Stevenson, of this-division, the find- 
ing of the Halifax Convention of rz, 
wWherehy our governmett was made to 
pay $35,500,000 to Canada on acconnt of 
certain fishing privileges eranted by the 
Treaty of Washington, “‘ emphasized 
the necessity of haying at hand accurate 
and comprehersive statistics of the fish- 
eries and the impossibility of judicious 
legislation without them.'" Itisclaimed 
by those in posttion best to know the 
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facts that such an award would never 
have been made if our government had 
been in possession of complete and ac- 
enrate statistics of the fisheries involved; 
auch as the Bureau now possesses, 


THE EXORMOUS VALUE OF THE 
UNITED STATES. FISHERIES 

The vast umount of nutritious, whole- 
some, and delicious food-stufl resulting 
from the fisheries of the United States ts 
not generaljy realized. Some conception 
of tt may be had from an examination of 
the diagrams here shown. 

The total cutch of food-fishes in the 
United States and Alaska, as shown 
by the lost canvass, was 1,733,3141324 
pounds, valued at $45,541,163. — 
number of men employed was 214,056 
and the capitalinvested was $72,261,646. 
The salmon pack of Puget Sound alone 
in too1 exceeded four and one-half mil- 
lions of dollurs, an amount more than 
four times as great as the entire silyer 
output of the whole region drained by 
the Columbia River. The salnon out- 
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put of Alaska for tgo3 is valued at 
$io,000,000, which exceeds by more 
than two and one-half million dollars the 
amount which Alaska cost ws; and if we 
add to the anlmon the value of the cod, 
halibut, and other fisheries of Alaska, 
the total greatly exceeds all the other 
resources of Alaska combined. 

In the early history of our country, 
when population was sparse, uneided 
nature could be depended upon to fur- 
nish much of the food which man 
needed, whether fruit, fish, flesh, or 
fowl Deer and many other game ani- 
mals were found in alwndance both in 
the forests and on the plains. Game 
birds, including the wild turkey, grotse, 
quail, passenger pigeon, and many spe- 
cies of water fowl existed In even greater 
abundance. Edible wild fruitsand ber- 
ries were found in great profusion, while 
the waters of the coasts, streams, and 
injand lakes teemed with delicions food- 
fishes of many kinds. The pioneers 
were literally able to live upon the mat- 
ural productsofthe country, But popn- 
lation has vastly increased and, part 
passu, the natural products of the coun- 
try have decreasel, Many of them have 
become extinct or practically so. We 
canno longer live tipon the wild pro- 
ductsof the country, In place of native 
game birds we must now depend upon 
the cultivated turkey and other domesti- 
eated fowl. In place of the vanishing 
game animals of ine and plain we now 
have vast numbers of cattle, sheep, and 
other domesticated animals. Tosupply 
the world’s demand for food, fruits and 
grains, fowls and mammals must be cul- 
tivated: unaided nature can furnish but 
a mere trifie of the amount required. 
The resources of the sea and of the mn- 
land waters have not been so easily ex- 
hausted as those of the land. Aquatic 
animais were probably not only miore 
abundant, but they were more dificult 
to get at, and it was more difficult for 
man to interfere with the conditions 
under which they live; but, though 
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longer delaved depletion was inevitable, 
Population ts increasing rapidly, and the 
demand for sea-food ts increasing éven 
at a greater ratio. 

As oa result of improved methods of 
canning, salttng, smoking, freezing, or 
otherwise preserving, not only are the 
well-known fond-fishes put upon the 
market in many new and -attractive 
forms, this greatly: increasing the de- 
mani for them, but methods for the 
utilization of species hitherto regarded 
as useless are being discovered every 
year. | 
WILL. OUR FISHING GROUNDS HECOME 

EXHAUSTED? 

The marvelous increase in the facili- 
ties for distribution has widened the 
field and enormonsly increased the de- 
mani for the fond products of the sea. 
Fresh oysters, clams, lobsters, shad, 
rockfish and mackerel from the Atiantic 
coust; oysters, cribs, shrimps, and red 
snappers from the Gulf coast : and lake 
trout, pike perch, and whitefish from 
the Great Lokes, now find their wav 
daily in their season into every state 
atl territory of the Union: while the 
Paoiic coast and Alaska send fresh 
halibut, steelhead trout, and royal Chi- 
nook salmon all over the United States 
and to Europe, the fish reaching their 
destination as fresh and. sweet as when 


Vice-Admiral MakaroH, whose tragic 
death on April 13 is much deplored, 
during recent yeors wits one of the 
int prominent figures in the reo 
graphic world. His plan for reaching 
or getting near to the North Pole by 
meaps of lis ice-breaker Fewwat was 
original, and while the one test given 
was unsuccessitl, the plan was not di 
proved. A stummier’s experience with 
the polar pack in 1901 showed that the 
vessel could crush a way successfully 
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taken from the Columbia or the jev 
waters of Alaska. 

To expect unaided Nature to keep 
pace with this ever-increasing demand 
for aquatic products is as unreasonable 
asit would be to expect the uncultivated 
land to meet the demand for grains and 
fraits and the butcher's foed, 

Cultivation of the constal and interior 
Waters is as possible and imperative as 
is cultivation of the land, and promises 
quite astich returns, Anacre of water 
can be mace even more productive than 
anacte of land, On land, the producing 
area isa'surface, but the total producing 
area of a body of water is many tities 
the superficial aren of its bottom, Dr 
Brooks of Johns Hopkins University, 
whom no ove wonld ever charge with 
being a dreamer, says-that the time will 
surely come when the oyster harvest of 
Chesapeake Bay each year will be fully ~ 
equal to the total harvest of the Inst 
50 Years. 

Oyster culture and fish culture are 
still in their infancy, and I am con- 
vineed that the time is not far distant 
when, through fish-culttral operations, 
the annual catch of each of many of our 
important food-fishes, particularly the 
shad on the Atlantic const and the 
silmom on the Pacific coast and in 
Alaska, will be many times greater 
than it has been in the past, 


through one-vear-oll ice; but that it 
was helpless aguinst older and thicker 
floes. ‘The test showed that vessels of 
the Fermak type would be extremely 
usefnl in helping to explore the Arctic 
coast of Asia. It has aleo made many 
believe that while the ty pe is nut adapted 
for polar work north of Europe and 
Asia, it might prove mote successful 
by the American, or Smith Sound route, 
Where conditions are generally quite 
different. 
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ILLUSTRATED BY A NEW MAP 


By Aceren H. Brooks 


which have appeared during 
| the lust half century, none has 
attempted to depict any but the hori- 
zontal relation. The accompanying 
illustration, therefore, marks a distinct 
advance in that it also expresses the 
vertical element or relief, by the tse 
of tocfoot contours. The scale of 
2,500,000 (about go miles to the inch } 
has been adopted to facilitate commpari- 
son with asmap of the Umited States on 
the same scale, also published by the 
Geological Survey. The compilation 
begun three years ago was done under 
the direction of the late Mr RK, U, Goode, 
chiefly by Mr E. ©. Barnard. 

This map, representing as it does 4 
graphic ay nO of off that is known of 
the geography of Alaska, hes great 
value, even thouch future stitveys mist 
show error in mary of its details ; for 
the general facts of the relief anc! drain- 
age are known to be correctly indicated, 
and a5 survevs of this-northern region 
progress, it will be possible to make axl- 
justments and changes in new editions. 

In the main, the map is based on the 
work of the Geological Survey parties 
during the years 1898-1903, but the 
shore features were furnished by the 
charts of the U. 5. Coast and Geodetic 
Survey. That no material might be 
overlooked, all other Alaskan maps were 
consulted, including those of the Army, 
the Navy and Revenue Marine Service, 
and the Russian, British, and Canadian 
governments; aid whet exact carte 
graphic data was lacking, the commpiler 
had recourse to stich information as had 
been collected by the Geological Survey 
parties from prospectars, traders, and 
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natives. In every case the most reliable 
source of information has been tsed, 
yet the fact that the map is in part based 
upen accurate surveys and in part gen- 
eralized from verbal Graceipliane and 
sketch mupx gives to its different sec- 
lions o very tinequal value and suggests 
that it will be subject to many correc- 
tions in the future, However, the 
demand for a general trap of Alaska 
which shall show the relief has been so 
great as to seem to justify the publica- 
tion of one based only in part on accurate 
mensuration, A study of the diagram 
in the upper right-hand comer of the 
map will show, approximately, those 
parts in which the cartographic data 
was most rellable, the shaded spaces 
indicating the area in the interior of 
which surveys have been made. In all, 
about 150,000 square miles of the total 
area of 590,000 square miles have been 
surveyed, and at least two-thirds of the 
balance has been roughly mapped, 


SURVEVS AND EXPLORATIONS 


It would be impossible here even to 
outline the development of the geo- 
graphic investigation of Alaska, which 
has been prosecuted intermittently since 
the early part of the eighteenth century, 
but with especial activity during the 
wast decade. There area few, how- 
ever, of the more important surveys and 
explorations which should be men- 
tioned. 

In zis a Riissian Cossack named. 
Popof, who had been sent to the Fast 
Cape of Siberia to collect tribute from 
the natives, brought back an account of 
the islands which divide the Bering. 
Straits, with rumors of a continent re- 
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ported to lie beyorml, ‘This was the first 
intimation received by white men of 
what is now known as Alaska, ‘The 
subsequent explorations seem to have 
taken place from three directions: the 
Russians reached it from the west, across 
Siberia and Bering Sea and Straits ; the 
English came from the east, by way of 
the Mackenzie Valley; and havigators 
of various nationalities explored its 
coast, approaching it from the south by 
following the castern shore of the Pacific. 
Among the most prominent of these 
early expeditions, which charted much 
of the coast line, were the Rtrssinns. 
led by Bering, Litke, and Kotzebue ; 
the English, led by Cook, Vancouver, 
Franklin,and Heechey; afew Spaniards, 
one Italian, Malaspina ; and La Perouse. 
o Frenchman. These, together with 
many of lesser note, in the interval he. 
tween Beriny’s first voyage (1728) and 
the middle of the eighteenth century, 
had obtained a general outline of the 
coast, but it remained for the Coast and 
Geodetic Survey to undertake itsdetailed 
charting after the transfer of the terri- 
tory to the United States. 

Previots to 1865, but little was known 
of the interior of Alaska, Which was 
then called Russian America. The 
Russian traders had pushed their way 
10600 miles op the Yukon, tad ex- 
plored the lower stretchesof the Kus- 
kokwim and the Stikine, and had made 
ai abortive attempt to explore the 
Copper River, which ended in the mur- 
der of the entire party by the natives. 
Following the routes marked ott by 
such explorers as Franklin and Muac- 
kenzie, the Hudson Bay traders had 
reached the Mackenzie River, and in 
the middle of the nineteenth century 
crossed to the Yukon waters, where 
their two posts controlled the fur trade 
of the upper river. From the other 
direction the Russian traders had tra- 
versed northern Asin and arrived in 
North America by way of Bering Strait 
atid the Aleutian Islands ‘Thus it was 
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here in Alasizca that the rival fur-trad- 
ing interests came into competition, 
after encircling the globe. 

In 1865 the Western Union Telc- 
graph Company organized a survey of 
northwestern America, with a view to 
finding a route from the United States 
through Canadian territory and Ris- 
sian America to Bering Strait, to. con- 
nect by cable with a line crossing 
Siberia from Europe, The success of 
the Atlantic cable led to the abandon- 
ment of the project, but the results 
gained by the scientists and explorers of 
the expedition, af whom Dr Wm, H. 
Dall was the most prominent, have been 
of lasting importance, Those of geo- 
graphic value are x map of the Yukon 
River and important additions to the 
knowledge of the Yukon delta, Seward 
Peninsula, and the Norton Bay region, 
It is interesting to note that the route 
which these first explorers selected was 
practically the same as that adopted by 


the telegraph lines which are now being 
constructed in Alaska and adjacent 


Canudian territory, 

When Alaska first passed into the 
sossession of the United States, in 1867, 
wat littl attempt was made to explore 
theinterior. In t860 Capt. R. W. Ray- 
mond, U.S. A,, was sent up the Yukon 
to determine the approxitnate position 
of the international boundary and thna 
sete the conflicting interests of Ameri- 
eanand British traders, In 1883 Lient, 
Frederick A. Schwatka,U,'S..A. crossed 
the Chiikoot Pass and descended the 
Lewes ancl Yukon rivers to Bering Sea, 
aking reconnaissance surveys en route. 
During the succeeding decade explora- 
tions in the interior were fostered by 
various branches of the goverment and 
by private enterprise, but only intermit- 
tently and not-as the result of any defi. 
nite plan. Perhaps the most notable ex- 
pedition in the annals of Alaskan explo- 
ration is the one conducted in 7885 by 
Lieut. Henry T. Allen, now general anil 
chief of the constabulary forces in the 
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Philippines: In spite of great difficulties 
and hardships, he ascended Copper Kiver, 
crossed to the Tanana, aid, following 
that stream to ite mouth, extended his 
explorations for some joo miles trp the 
Koyukuk. During the yeurs 1824 and 
(885 Lient, George M, Stoney, U.5.N., 
made extensive explorations im the 
drainage basins of the rivers toibutary 
to Kotzebue Sound. Lieut. W. L. How- 
ard, a member of this party, during the 
winter of 1886 crossed the region lying 
between the headwaters of the Kobuk 
and the Arctic Ocean. Meanwhile, in 
1884, Lieut. John C. Cantwell and other 
officers of the Revenue Marine Service 
also mude explorations in the Kotzebue 
Sound region. 





The pioneer traders and prospectors 


have done much toward the exploration 
of Alaska, thourch the results of their 
matiy hazardous journeys hove not al- 
ways been available to the public. The 
firstof these frontiersmen, who were trad- 
era rather than prospectors came into the 
Yukon Basin via the Hudson Bay Com- 
pany’s routes from the valley of Mac- 
kenzie, probably early in the seventies. 
During the succeeiling two decades they 
established tracing posts ot variots 
pointson the Yukon. <A small steamer 
tiade one trip up the Yukon each sun- 
mer, for the purpose of supplying these 
traders, to take the furs to St Michaels, 
whence they were shipped to San Fran- 
cisco, ‘Pheréare few recordsof the ex- 
plorations of these pioneers, but we know 
that Frank Densmore explored the 
Kuskokwim, Arthur Harper the Lower 
White and Lower Tanana, Jack MMe 
Questen the Koyukuk, and Jack Dalton 
the White and Alsek basins, The 
knowledge these men obtained through 
their own efforts and by their intercourse 
with natives was in cotirse of time em- 
bodied in the mapsof the Alaskan te- 
gion; and when the prospectors entered 
the region, about 1855, this information 
was of great tse to them. 

In 1889 the international boundary 
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was located on the Porcupine and Yukon 
rivers by J, E. Turner and J. EH. Me- 
Grath, of the Coast Survey, and was the 
first geodetic work done in the intenor. 
Turner, in connection with this survey, 
ltl an expedition from his winter camp 
on the Porcupine along the t4tst tte- 
ridian to the Arctic Ocean, | 
Lientenant Schwatka and Dr C. Wil- 
lard Hayes, in 1891, made a journey 
from Fort Selkirk to the head of the 
White, and crossing to the Copper, fol- 
lowed the stream to its mouth. The 
same year E. J. Glave, one of Stanley's 
men, who lost his life in the Congo 
Basin, and Jack Dalton made their way 
westward from Pyramid Harbor to 
Kluane Lake. Thisexpedition was um- 
portant in that it was the first on which 
pack anininls were nsec in Alaska. 
The discovery of gold on the Yukon 
in 1886 resulted in the region gradu: 
ally becoming better known, largely 
through the efforts of prospectors. At 
first the approach to the new gold dig- 
gings was tmuade by the month of the 
river, but later a route across the Chil- 
koot Pass, which had been jealously 
guarded by the coast Indians, was 
opened up, and during the succeeding 
decade was antually brnot a few 
prospectors, The discovery of the phe- 
nomenally rich placer diggings in the 
Klondike in 1897 was followed by a 
great influx of gold-seekers during the 
succecding two years. In the years 
Soy and 1898 probably 60,000 people 
made their way to Alaska and the 


MNukon territory by various routes, but 


most of this travel was by the well- 
known coust passes from the head of 
Lynn Canal, 

The public interest thus ardused lec 
to a demand for more exact informa- 
tion, which resulted in appropriations 
being made for several government bu- 
reags to widertake this work, and ex- 
ploration. and surveys were bepun it 
ra98, The Geological Survey had six 
parties im the field the first year, and 
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has continued these surveys ever since. 
Tt is not possible to make mention here 
of all the surveys Which have been car- 
fied on in- Alaska by some thirty differ- 
ent parties. It will snfhee to say that 
it six field seasons all but three of 
the larger rivers of Alaska have been 
tnapped, as well a5 many large inter- 
stream areas. The results have been 
mostly ublished ona scale of 1:250,000, 
ee it i $s planned to follow this recon- 
lissince mapping by detailed survevs, 
which have already been begun 
Among the notable ex plorutions made 
by the Geological Survey was one by 
J. HE. Spurr, who ascended the Ventna, 
the left fork of the Sushitna, and, port- 
aging to Kuskokwim waters, descended 
the latter river to its mouth, and then 
returned to Cook Inlet by crossing the 
Alaskan Peninsula, completing a jour- 
ney of some t,goo miles, Another was 
by a party led by W. J. Peters, which 
left the coast at Lynn Canal, and, going 
westward along the northern hase of the 
St Elias range, reached the head waters 
of the White River, then extended its 
explorations to the head of the Tanama 
and crossed tothe Yukon at Fortwmile. 
In 1901 W. J. Peters and F:. C. Sechrn- 
der made a top which included a jour- 
nev the entire: length of Alaska, from 
the southernmost limit to Point Barrow. 
During the winter they traveled to the 
khoyuknk with dog teams, thence as- 
cended one of the north forks of that 





stream, crossed to a tributary the 


Colville, aml made their way to the 
Arctic Ocean, They then skirted the 
coast westward to Point Harrow and 
finally southward to Cape Lishurne, 
where they were so fortunate as to find 
a steamer, In the same year W. C. 
Mendenhall and D. L. Reaburn ex- 
plored the headwaters of the Allen and 
Kobuk Rivers, and followed the latter 
to its mouth, at Kotzebue Sound. 

In rgo2 Brooks and Reaburn made a 
survey of the western front of the Alas- 
kan tange during a jiourney-of 800 miles 
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fram Cook Inlet tothe Yukon. Aréal 
surveys have also been completed of the 
entire Seward Peninsula and of the 
Copper River basin. 

The foregoing sketch will show the 
progress of Alaskan surveys from 170g 
to the present day, and the aceampany- 
ing map embodies the results of this 
mensuration. 


GHOGRAPHIC FEATURES 


Tt wall be of interest to-study Alaska 
with the aid of this new map, and to 
compare it, both a: to position ond to 
diisensions, with better-known pirts of 
the earth’ssurface. This reliefimapalso 
permits of a classification of Alaska's 
salient physiographic features to a bet- 
ter understanding of its topography. 

At examination of a chart of the 
world will show that the latitude of 
Alaska corresponds approximately to 
that of the Scandinavian Peninsula: 
Point Barrow, the northernmost cape of 
Alaska, isin about the same latitude as 
North Cape. Dixon Entrance, which 
fiartks the somthernmcst point, is nearly 
on the same parallel as Copenhagen. 
Sitka, the capital of Alnska; is in the 
latitude of Edinburgh, in Scotland. 

To consider the longitude, the merid- 
lan passing through the westernmost of 
the Aleutian Islands pases near the 
New Hebrides and through New Zea- 
land. Cape Prince of Wales, the most 
westerly point of the mainland, isnearly 
as for west os the Samoun Islands, 

Aluska stretches through 27 degrees 
of Intitude and <4 of longitude. Its 
cast-and-west dimension, measured to 
the extreme limit of the Aleutian Islands, 
is almost exactly equal to the distance 
from Savannah, on the Atlantic coast, 
to Los Angeles, on the Pacific. Its 
toast northerly and southerly points are 
as far apart as the northern and south- 
ern boundaries of the United States. 

Alaska, the northwestern extremity 
of the North American continent, forms 
in its main mass o peninstiia nearly rect- 
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angular in outline, cut off from the con- 
tinent by Mackenzie Bay on the north 
and the Gulf of Alaska on the sonth, 
South of it lies the Pacific Ocean. On 
the west it is bounded by Bering Sea 
and Bering Strait-ond west and- north 
by the Arctic Ocean 

The territory is extended west and 
southwest by ita-two peniisulas of con- 
siderable size—the Seward Peninsula, 
which with the Chukchee Peninsula 
divides Hering Sea from the Apctic 
Qcean, and the Alaskan Peninsula, 
which, continued in its archipelagoes, 
the Aleutian Islands and Commander 
Islands, cuts off Bering Sen from the 
Pacific Ocean. The const of Alaska 
is of two distinct topographic types. 
Northweard from the Alaskan Peninsula 
shallow-water conditions usually pre- 
vail, the coast line is very regular, and 
the land slopes gently from the shore. 
Eastward and southward from the Alas- 
kan Peninsula the shores are usually 
abrupt, with many embayments and 
islands. This Pacific Coast region is 
included in the giaciated area of Aloska, 
while along the western and northern 
ooasth glaciotion is either entirely ab- 
sent or only of local character. 

The Pacific Coast line forms a deep 
recntrant angle, which is occupied by 
the Gulf of Aloska. It is bounded on 
the east by the Panhandle of the tern- 
tory, ustally called SoutheasternAlaska, 
nnd on the west by the Alaskan Penin- 
sila. It will be shown that the axes 
of the dominant mountain chains tr- 
dergo, too, a marked change in direc- 
tion, and are parallel to the crescent- 
like bend of the southern const line. 
A study of the geology goes to show 
that this is the topographic reflection 
of an important structural feature. 

A clear conception of the main feat- 
ures of the topography of Alaska can 

be obtamed by comparing them with 
singe of the western United State. A 


broad mountainous belt, called hy Major 


Powell the Pacific Mountains, inclining 
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the coast ranges of Califorma, Oregon, 

and Washington, the Sierra Nevada, 

and the Cascade Mountains, extends 
along the western margin of the United 
States and is continued by other ranges 
northward into Canada, East of this 
lies the Great Basin or Central Plateau 
Tegion, which also finds its-counterpart 
in: British Columbia to the north. The 
enstern limit of the Plateau region is 
marked by the Rocky Mountains, which 
again, like the western Pacific Moutn- 
tains, extend inte Canoda. To the exst 
of these the Great Plains extend porth- 
ward to Arctic waters, 

Dr George M. Dawson and others have 
shown that these four topographic prov- 
inces of the United States, which are 
fairly well defined throughout western 
Canada, find their continuation in sim- 
ilar veograplic featoresin Alaskn,. The 
general trend of the highlands im Alaska, 
asin the United States and Canada, is 
parallelto the coastline. Attention has 
already been called to the great south- 
west bend of the Alaskan shore line near 
latitude 60°. The orographic features 
of the mainland experience a similar 
change in direction, continuing parallel 
to the shore line. 

Alaska is thus divisible into the same 
four georraphic provinces: as those of 
western Canada and the United States. 
The lines of demurkation between thee 
provinces ure ustially sharply drawn. 
Each is of a predominant topographic 
type, though each may he subject to 
niany Tuner toportaphic fildlivisions. 

A mountainous belt skirtmg the Pa- 
cific const of Alaska and British Colum- 
bia. extending inland fram §0 to 200 
miles, forms the westernmost af the four 
provinces, which, in_ conformity with 
Major Powell's classification, I will call 
the Pacific Mountain System. Jt prop 
erly includes the mountainous Alexan- 
der Archipelago and Aleutian Isiands, 
and a sumber of other island groups 
which lie adjacent to the coast. The 
Pacific Mountains belt is made up of 
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four distinct tranges—the Coast, St 
Elias, Alaskan, and Aleutian. These 
are often separated by broad valleys or 
indentations of the coast line, and while 
the topography of the system is mainly 
rugged and mountainons, it includes 
sewerml large basias, like thet of the 
Cog t River, 

stand north of the Pacific Monn- 
tain is the Central Plateau region, 
limited on the north and east by the 
Rocky Mountains, corresponding with 
the Great Basin region of the western 
United States. The term platean can 
only be assigned to a part of this prov- 
inee, and not even that by strictest 
tage. Its dominating to pography is 
& gently rolling upland of low relief, 
compared with the mountain systems, 
in which the rivers have trenched broad 
channels. ‘The interstream areas mark 
i former plateau surface, which the 
erosive agents have dissected. This 
plain slopes gently toward the axis of 
the basin, and the axis f= tilted to the 
north and west. Ite surface is: inter- 
Tupted by a number of mountains and 
mountain groups, which rise above the 
general level. Wothin this belt are also 
a number of lowland apeas of cansider- 
able extent, which He below the opland 
surface. Among these the flat of the 
middle Yukon is notable, The lowlands 
which extend along Bering Sen adjacent 
to the Kuskokwim and Yukon rivers 
are included in this provinee. 

To the esst and north isa broad 
induntain system, but httl explored, 
which forms the third of the geographic 
provinces. It is, os has been shown, 
the northern extension of the Rockies. 
These, ike the Pacific Mountains, also 
Ener EO a marked change in direc- 
ton. Trending northwestward from the 
United States and Canada, they swing 
to the southwest at the Arctic shore, 
which they touch again north of Hering 
Strait. The system is represented in 
Alaska by the Endicott Mountains, and 
probably by several other ranges as yet 
unsurveyed, 
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The forth province is that of the 
plains Tying enst of the Rockies; which 
m Alaska is represented by the Arctic 
Slope region, lying between the west- 
ern extension of the Rockies and the 
Arctic Ocean. This province, like that 
of the western United States, is really o 
slightly elevated platean, dissected and 
more or less rolling, which slopes to the 
north from the foothills of the Rocky 
Mountains, A featureless coastal plain, 
of varyin ng witlth, separates the north- 
ern boundary of the platean, which is 
mirked by a scarp, from the Arctic 
Oeran. 

About one-fifth of the drainage of 
Alaska is toward the Pacifie Ocean, 
nearly one-half toward the Bering Séa, 
and the rest toward the Arctic Ocean. 

The map shows the Yukon to be the 
master stream, aud the outlines of tts 
basin correspond itt a general way with 
the bowndaries of the Central Plateau. 
province. The headwaters of this 
mighty river, the fifth in size of the 
North American continent, lic in British 
Columbia far to the southeast of Alaska, 
where they fight for mastery ow one 
hand, with the water-courses flowing 
into the Pacific, and on the other with 
those belonging to the Mackenzie drain- 
age basin, flowing into the Arctic Ocent. 

The general course of the Upper Wukon 
and its tributaries is northwest a5 far os 
the Arctic Circle. It then makes a great 
southwest bend and pours its great 
volume of muddy waters inte Bering 
Sea nearly 3,000 miles from the source 
of its langest tributaries. The valley 
of the Yukon occtpics the medial line of 
the plateau province, and with it makes 
the same great bend to the southwest 
paraliel to the swing of the two mout- 
tain systems to the tiorth and south. 
The relief, which is measured by the 
altitude of the remnants of the plateat 
above the floor of the valley, is greatest 
Hear the international boundary and 
decreases both above and below. A 
narrow valley characterizes the Upper 
Yukoo proper, which broadens out at 
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the so-called Yukon Flats, near the big 
bend, and contracts again below mm the 
RKaniparts, and then broadens out below 
the mouth of the Tsanana. 

The northern and enstern Lmits of 
the catchment basin are generally de- 
fined by the crest line of the inland 
frontal ranges of the Rocky Monntain 
avstem, but this does not always hold 
true, for the Peel River, « tributary of 
the Mackenzie, hasits source west of the 
Rockies. On the other band, the Mac- 
tillan Kiver finds outlet in- the Yukon 
drainuge after traversing one of the 
tanpes of the Rocky Mountain system. 
The southern and eastern divide of the 
Yukon basin is-even of greater irren- 
larity. On one hand, some of its tribu- 
taries find their sonrees to the south of 
the ranges of the Pacific Mountain syvs- 
tom, and on the other a number ol large 
fivers emptying into the Pacific have 
their headwaters inland of this barrier, 

The Yukon. River forms the -great 
natural hichway of Alaska. In sum 
mer 3,600 miles‘or more of navigable 
waters are found within its basin, and 
in winter the frozen surface of the 
fiver affords a route: of travel for dog 
teams. It was along the rivers that the 
ploneer could best journey, for on his 
crude rafts or boats, built af the timber 
which grew on the banks, he could 
transport mocessary supplies, and Inter 
the steamboat succeeded to that pra- 
pelled by hand. 

The Kuskokwim, flowing into Bering 
Sea, ts second only to the Yukon among 
Alaskan rivers, and ineludes probably 


“Commercial Japan in $904," a mono. 
graph just issued by the Hyrean of Sta- 
tistics, shows that the trade relations 
hetween the United States and Japan in 
recent years have grown with greater 
rapidity than between Japan and any 
other nation, Japan sends uns mainly 


219 


upward of 1,000 miles of waters which 
are navigable for steamers: Its basin 
lies west of the Alaskan range and, en- 
tirely within the platean province. 

The Pacihe drainage embraces two 
classes of rivers: First, those whose 
catchment basins He eutirely within 
the coastal zone of mountains, and, sec- 
ond, those whose courses reach into the 
interior region and traverse the moun- 
tai on their way to the sea, Of the 
first the Sushitna snd. Copper, and of 
the secomd the Alsek, Taku, and Stikine 
are the most prominent exaniples,. 

The Arctic Ucean receives the waters 
of asmall part of the platean provinces 
through short rivers draining the north- 
em part of the Seward Peninsula and 
same larger ones flowing into Kotzchtic 
Sound. Mich of the larger part of the 
Arctic drainage consists of that received 
fram the interior valleys of the Rocky 
Mountain ranges and from their north- 
ern slopes, Under the former ore com- 
prised the drainage basins of the Noatak 
and the Kobuk, both streams includin 
navigable waters which are bounde 
both north and south by the mountains 
of the northern system. The second 
class of waierwiys inclites the marth- 
erly lowing streama which receive the 
drainage from the seaward slope of the 
Rockies. The Colville, the largest of 
these streams, properly belongs to both 
classes; for its source lies well within 
the front ranges, which it traverses ith 
a tuitrow valley, and it also receives 4 
large amountof drainage from the north- 
em slope of the Rocky Mountains: 


what not grown in this conntiry—raw 
silk, tea, rice, matting, bam bcre, acid 
laequered ware, etc.—while we in Te- 
turt ship her annually great quantities 
of raw cotton, oll, iron and stec] manu- 
factures, breadstufis and provisions, to- 
Kaecce, scentific tnatriments, ete. 


TERMINATION LAND 


THE WESTERN END OF THE ANTARCTIC CONTINENT 
| DISCOVERED BY THE AMERICAN WILKES 

in the deserved congratufations that are briny showered on Capiain Srott, af the 
Avitith Antarctic Expedition > Captain Drygalsti of the German; Captain Bruce 
of the Satish, and Caplein Nordenskjold af the Swedish, for their gailant achievements 
in the Far South, the world t& afd te forget that the Americ naval commander 
Hikes discowered in riyo, and fref announced > the world the amtarctic continent, 
catied * Fast Antarctica,” of which Wilkes Land isa part, and thal another American, 
Captain Falmer, was the pioneer explorer of (he opfonte side-of the antarctte region 
huown as Weel lntarctica.”” The story of the bold ventnres of these Americans in 
pany sain ovreariy 78 fold dry Afr Fediia Soff flaich in Ais Antarctica,”' ie deareal 


and most accurnle want of south polar exploration thal has been published.” 


» NS the myth of February, 1840, 
» Lient. Charles Wilkes,U, 5. 8... 

_ at the most westerly point of 
his memorable cruise which first re- 
vealed to the world the existence of 
a south polar continent, saw appear- 
of land to the southwest. It 
was only another point of the conti- 
netital shore along which he had al- 
ready sailed for some fifteen hundred 
miles, and all he says of itis the following 
sentence: + “‘Onthe 17th about 1oa;m., 
we discovered the barrier extending ima 
line ahead, and monning north and south 
as far asthe eve could reach. Appear 
ances. of land. were also seen to the south- 
weat, and its trending seemed to be to the 
northwest. . . . We were now in 
longitude 97" 37’ E., and latitude 64° 
oS." Wilkes charted this land as ex- 
tending from about latitudes 43° 397 
south to 65° south, and from about lon- 
mitudes 95° west tog7” west, and he gave 
it the name of Termination Land. 

just recently Dr Erich von Drygalski 
published a paper and chart [ giving the 
results of the cruise of the (rave: to the 
Antarctic. Onhismap Drvon Drygalski 
charts a coast line, ‘* Hohes Risbedecktes 
Land,” in about 44° south latitude and 
93° west longitude,as discovered by him- 
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self. Entirely north of 65° south lati- 
tude and entirely east of 95° west longi- 
tude he places the words ** Termination 
Land ?'' In his paper, page 23, Dr van 
Drygalaki saya: ‘Als Stitee dieser 
Annahme galt ein von Wilkes als Ans- 
chein vou Land bezeichnete und mit dem 
Namen Termination Land betegte sich- 
tung ewischen gs° und 96°O, Lv. Gr. 
und ewischen 64° und 65° S. B,, welche 
jedoch ~wie wir hette arninehmen intissen, 
auf Tatschung beruht hat."" And at 
page 26 he writes: '' Nach zwei verge- 
blichen Versuchen, die ins nur uber das 
Nichtyorhandensein you ‘Termination 
Land kunde brachten,”" Inother words, 
Dr vou Drygalski coolly proposes to 
throw out Admiral Wilkes’ discoveries 
entitely in order to take all the credit to 
lrimaself. | 

But a comparison of Admiral Wilkes' 
chart with Dr von Drypalski's chart 
shows that the latter's ‘' Hohes Hishe- 
decktes Lund '' can be nothing but the 
west coast of Termination Land ; for if 
on Wilkes’ chart we draw a line due 
southwest from the position of the’ Prr- 
wanes on the 7th, this line will go 
throuch the centerof Termination Land; 
and if on Drygalski's chart we draw a 
similar line from the position which he 
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vives of the Pincrames on the w7th, this 


line will go straight to the “‘ Hohes 


Eisbedecktes Land.’ Thedirection tal- 
lies exactly. Now, os to distance, the 
western coast of the ‘* Mohes Eisbe- 
decktes Land ,"’ the one which Dr you 
Dregaiski saw, & about 150 miles from 
the position of Wilkes on the r7th, and 
as this land oust have some enstward 
extemion and an eastern eoust, it is ob- 
vious that this eastern side can not be 
very far from where Wilkes : laces! Ter- 
mination Land, Besides, this “* efehe- 
decktes"’ is also hohes * land: that is, 
itise high, mountainous land, and there- 
fore tt must be visible at along distance. 
Sir James Clarke Ross states that he 


22:1 


sighted Victoria Land at over one hun- 
dred miles distance by the land blink, 
and Wilkes was certainly as menor 85 
that tothe eastern coast of Termination 
Land, 

Thanks to the voyage of the (raw, 
therefore, the workl now knows posi- 

tively that ‘Termination Land exists, per- 
haps a few moles more to the west, bit 
otherwise just sbout where Admiral 
Wilkes charted it; and, far from discred- 
iting Admiral Wilkes, the observations 
of Drvon Drygatski sitaply show once 
more what a remarkably acute and ac. 
curate geographical observer Admiral 
Wilkes was. 

howitn Swirr Bac. 


LESSONS FROM JAPAN 


NE of the assignments of David 
i | Ge Fairchild, agriculturil ex- 
plorer of the Department of 


Agriculture, during 1903 was to visit 
Japan with the third Barbour Lathrop 
Expedition toseeif some agricultural les- 
Sons might not be learned from a people 
who are stich ingenious: farmers that 
their 45,000,000 people live almost eti- 
tirely on the productions of a cultivated 
area about one-third the areu of [Mlinois. 
As i result of this visit, two interesting 
reports by Mr Fairchild have been pub: 
lished by the Department.* A number 
of new plants of commercial value have 
also been intraduced. which promise a 
material addition to the wealth of our 
country ond new crops of value for the 
South—aniong them, mitstimata;, a Jap- 
anese paper plant, and new varieties of 
arate 

From the bark of trees and shrubs the 
Japanese make scores of papers, which. 
ate far ahead of ours. 


= Japanese Nain hoos aod their tatroduection 
Loto Agmerica,"” anil “Three new Mant Tote 
ductions from Japan" by David G, Palrelile, 
Hulls. 43 atd.42, Bor. Plant ind. Dep't of Agric. 


The walls of the Japanese houses are 
wooden fraties covered with thin paper, 
which keeps out the wind but lets in 
the light, and when one compares these 
paper-walled ‘* doll houses’ with the 
gloomy bamboo cabins af the inhab- 
itauts of the island of Java or the small- 
windowed huts of our forefathers, one 
revlizes that, without glass and in a 
rainy climate, these ingenious people 
have solved in a remarkable way the 
problem of lighting their dwellings and, 
at feast ina measure, of keeping out 
the cold, 

Thelr oiled papers are astonishingly 
cheap and durable. As a cover for his 
load of tea when a rainstorm overtakes 
him, the Japanese farmer spreads over 
it a tough, pliable cover of oiled paper, 
which is almost as-impervious as tur- 
ae and as light as OSSAITIET, He 

s doubtless carried this cover for 
years, neatly packed away somewhere 
about hiseart. The * rikisha '’ cooltes 
in the large cities wear rain mantles of 
this otfed paper; which cost less than 
tS cents and last for o year or tore 
with constant wae. 
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An otled tissue paper, which is os 
tough as writing. paper, can be had at 
the stationers for wrapping up delicate 
articles. 

In the tea factories, the piles of paper 
sacks filled with tea are made of shibu 
gami. Itissaid that these tanned sacks 
keep the tea in better condition than 
any other sort, and that they last with 
catofitl use for many years, Grain and 
meal socks ore almost always made of 
this sume paper in Japan, for it is not 
easily penetrated by weevils and other 


ts. 

But perhaps the most remarkable of 
al] the papers: which find a common use 
in the Japanese household are the leather 
papers el which the tobacco pouches arid 
pipe cases are made. They ore altinet 
as tough as:French kid, so transincent 
that one can pearly see through them, 
and as plinhle and soft as calfskin. 
These tobacco pouches quite change 
one’s notions of the characteristics of 
paper, for the material of which they 
are made is os thick as cardboard, but 
as flexthle as kad, 

‘The use of paper napkins an hand- 
kerchiels, ube Has, and lanterns 15 as 
much a patt of home life in Japan as 
the tise 0 cheap tin articles is in Amer- 
ica, But the reason for this remarkable 
use of paper articles does nat Tie wholly 
in the abserice of cheap skins, though 
it is true that few domesticated leather- 
producing animals exist in Japan. The 
quality of the papers themselves takes 
them suitable, as ours are not, to these 
virions purposes. 

These jar bast papers are made 
from the inner bark of shrubs or mall 
trees, while the papers of Europe and 
Americw are made either from wood 
pulp. the macerated stems of wild grustes, 
ar the cotton and linen mgs of the ash 
barrels. It is not a pleasant thonght 
that the brilliant white note paper which 
your hand tests upon may have in it the 
fibers from the filthy garment of some 
Egyptian fellah after it has : 
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through all the stages of decay until it 
is saved by a nicker trom the gutter 
of an Egyptian town; and yet it is a 
fact that hundreds of tons of Egyptian 
Tags ate. exported every year into 
America to sti our paper mills, At 
Mannheim on the Rhine the American 
importers have their rappicking houses, 

where the rags are collected from all 
over Europe, the disease-infected Levant 
fot excepted, and where women and 
chiliren, tuo poor to earn a-better living, 
work day after day, with wet sponges. 
tied over their months, sorting these 
filthy scrape for shipment to New York. 

Our best papers are made of these rugs 
and our common ones of wood pulp, 

which is obtained try grinding and mac- 

erating hoge blocks from seme of our 
solt-wooded forest trees: The bast 
papers, Spain are on creation of the 
Qnent and are Ba ae nearly related to 


the South Sea il tapa than to any 
of our ucts, 
To the fact that they are made from 


bark they owe their pectiliar character. 
They are as a tile softer, silkier, 
tougher, and lighter than our papers. 
TE wet, they lose their strength, like 
tisate paper, but on drying regain it. 
They are usually absorbent, ond for 
this reason were considered in the olden 
days as very valuable in surgery. 


THE WONDERFUL WAMBO) 


The word bamboo sug to most 
Americans a faithful fis! ing rol or a 
dainty fan, To the Vacuies and Chi- 
nese, who are the most practical agri- 
culturists in the world, and to the 
natives of tropical Tndia and the Malay 
archipelago, it is as indispensable as the 
white pine to the American farmer, 
They are not only dependent upon it 
for tiuch of their building material, but 
make their mpes, mats, kitchen uten- 
ails, atid innumerable other articles out 
of it, and at the same time consider it 
among the most nutritious of their vege- 
tables. Varieties of bamboo are found 
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ca i it i iy a Fi : 
A Well-kept Forest of Timber Bamboo | Phyllostacnyve qieiiiat ) 


S hainhee stem, or vuln, atbeites ita fall belht—jo, Go, ar lou fevt—ii a simgle seamen 
It te alliewed to «und foc gor 4 veers beforn entiiag tn omer that ot may buona bird. The 
shining stictr ts hallow atl i divided inte jomts or knots hy the crosatag of thie vascular 
anlles of filers. There wre many varieties of the lanihise pliant, from the species whieh 
in woven into mate to the tall baritess tree whieh the Chinaritian tees fer the: iinst on ah 
larpe Hawt Cu rarely is cultivated ibid. dd wesrets takes, anal the FONT ahucty cater: Hke 
inpeiragils, «ar bye emere Ker eal tent, prhek bev, OF reacryved| 
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“Forest Fires in the Adirondacks in 
1903," bv H. M1. Stitter, shows that more 
than 600,000 acres of timberland were 
buried OVvcr in nortivert Bt oa York be- 
tween April so and June, i003. Abort 


$175,000 wis spent mi fighting the fires 
which nevertheless were finally extin- 


gumhed only by the help of lieavy rains 
The total direct loss was approximately 
E though 
titapable of tioney valuation, is the im 
duc to the destruction of 
crowth which waa to form the 
forest, To this must Ge odded 
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everywhere in |; 
are heavy falls of 
LE poplir 


japan, 1 

Ow Th) Waiter 
mise snag Saal EE 
grow ini in the Trepice. 
land of banthoos, and vet these 
plants prow it iswot so warm in winter 
a8tis im Califotnia. In regions where 
the snows are-so heavy that they often 
brenk cown the. young stems and where 
the thermometer drops to rg” F 
tite freezing point, the 
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The bamboo groves of Japan ite ot 
only one of Loe sopearqurent: features of 
tS lihlscapes but one of its most profita- 


ble plant cultures: The bi invest well: keep 
PPOIWVES 11) the world ex Ne Eie perky Lpes t Tears 
uf Buta, are growling in the central 
nrovinees, and some of these ate se. 
eral square mlesinarea. ‘These roves 
bay the owners 
rold per arin }) 4 
aoe rssh itage 


ocd! itberest, often S50 

Japan exports 
alone, the larger 
share of which come ta the Usited 
States. There are many bumboos scat- 
tered throvuchout the United States in 
POLatcal pares, e they are cult 
Vater for arnamentation, There se ebsr 
SOttie be atatifil groves of immportet ‘cl Lan: 
boo jn Caltormin, Git no serious attenpt 
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the injtiry to the forest sot] 


caused hy 
Deere ot of the veretable otter 
ensahle to heathy tree growth 
ececentecd damage was die ta 
the lone decusin im Apml and May 
wiueh hal so died the forests that the 
hresawept through with fearful fury 
The convincing evilence of 
bbe 1 Tecessity of est thhishing an Adiran 
lack mntional reserve, if we watld pre 
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serve the beauty of this tegion. The 
report 1s published bY the Bureau ol 


Forestry, and contains a | 
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INOCULATING THE GROUND 


O inoculate sterile ground and 
make it bring forth fruit im 
abundance is one of the latest 

achievements of Americanscience. Some 

of mats most dread diseases—smiall pox 
diphtheria, plague, rabies—have beet 
vangiished by inocolation, and how 

Inoculation is to cure sor) that has been 

worn OWL and make it fertile and pro 

clictive again 
The germs that bring ity ate 
mailed by the Department of Agnecuit- 

ure in o small packuge like a 

eake The cake contains millidos of 

doed-germs. The farmer who recerves 
the cake drops it-intoca hatrel of clean 
water. the fernmis are revived anil soon 
turn the water toa milky white, Seeds 
of clover, Peas of ather legu 
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nijtions plants that are then soaked in 
this milky preparation are endowed 
with marvelous <trerieth Lond ow 


which for instance, the farmer with 
constant toil heel ob ned alfalfa only 
s few inches high, when’ planted with 


these inoculated seeds will prodtce al- 
falfa several feet high and so rich that 
the farmer does not recogrise his crop 

Tt bas been Jong known that repeater 
crops of wheat and grain radially ex- 
lhatst the mitroven in the sul Now, 
as all plants must have nitrogen, which 
ii normal condition they absorb through 
their roots, this constant drain of nitro 
Pen froin the stil Has 40 alarmed SOUT 
verdons that they have predicted a © ni: 
trogen famine” to occur In 4o oT 50 
years, and they have very rruphically 
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‘ Piel of Vetch, Showing the Effect of Inoculation 


The plat on the deft wes not ipeculeted, while that an the ight was ineeulated 
Even intre starting than this pictume is a comparriicn of the figures il Field of trtnocnlated 
mE Lape La tare] op Two pateles of huiry vetch grows side by side under precisely the sate 
eomcdituiie viehtel crop os follewe: Coinoeulated| twitch, 381 pends: tooculuted percha: aca 
cots, Crit claver moder either eomlitions yielded, uninoculated, 372 pottids: mam 
fated 12 pois The chitteneier te the amount af Fliltrrewien obtadtiel Fram the tee Conner 
funy Veteh, aideilated, > pivainile: Ueity veteh, tnoculated, poe a exvcicle® cxtorade clover 
tence yy ale |, 3 pou ls: erhenaere hover, pct lated, ris. poutiels 


The problem of how to utilize this free 
tilrogen has now been solved. 


partraved the possibilities af such o co- 
tustrophe ‘This he tw ci 4 hes eatuntion 


is greatly exaggerated, but the Fact re- 
tiains, nevertheless, that the main reason 
of once fertile lands becoming onopro- 
ductive is loss of nitrogen to the soll. 
The diffeulty hos been to get the nitro- 
fen back into the ground. Fertilixers 
are expensive and not satisfactory: but 
Lhere is an tieshausttble supply of free 
mitrogen in the air ifit could becaptyred., 


It wes discovered some time ago that 
leguminous plants— clover, alfalfn, peas, 
etc.—were able to pitt back nitrogen into 
the sotland thus fertilizeit, This is the 
Teason why a whentiield after a crop of 
alfalfa will yield a much heavier har 
The plants absorb the free nitro- 
gen by means of bacteria-tuberctes grow: 
ing on their roats, the tubercles varying 
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Tobercles of Velvet Bean Prodtced by Inoculation ( Natural size) 


The peculiar chasters on the rocks ane ferred by wanuteeralahe ciniite baechier ia 
Chey abtorh the free ottrogen in the oir al pit it back tote the: scr 

A fair avermee of the nuinber of potiuls of nitrogen aide) per acre to. aol by 
leguminods crops ts abent goo pounds, which, of course, i6 in addition to the large 
raw ef nitrgen remayen! in the [epee Pa wks Cran, This im what pruia hc ets if Bo 
wlvisohle to inelode a legume in any crop rotation, dn tie following crop geta the 
henett of all the hitengen left in the soil, The following Hist will give sonie ies 


of the gain in crepe grown after legumes. us: compared with thse grown upon the 
anime iil of soil with fertiivers not containing oitroget | 
Gothen. gained 472 Pounds Per ache oo re +52 brealiels 
Potatoes 44.4 bushels Wheat 4.4 bushels 
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imnsise froma pim-bead, im the cose of 
Clover, to large clusters, Clover and 
bens possessing these ttibercles will 
Nourish in quarts sancd-after it has been 
hented to a red heat ta onder to drive out 
ill nitrogen, while these plants without 
tubercies will not grow tnlessa there ts 
anime nitrite tu the soll. Tt was thos 
sect thatit plants cond: be artificially 
oresenited with bacterin tubercles the 
plants wettld Aourish in the poorest and 
Liest Heri. 

The nitrogen-hxing bacteria tu the 
tubercles were sepirited several veors 
aro in leenmany, but it remamed fora 
Amencan, Dr George T. Moore, of the 
Office of Pathological and Physiologica! 
Investigations¢! the Department of Ag- 
reuiture, to devise a method by which 
these bacteria might be cultivated ante 
hcialiy in such form that their nitrogen- 
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fixing power should be increased asd 
be permanent and natevaporate, Crest 
Himnhtiea of Uvese perins are wow bein 
cultivated by the Department. Enough 
Berns are sent in each little package to 
riocnwinte a {or coge of four ocre= 
Each cake costs the eoverntmecnt about 
two cents to manufacture, les than 
cent nnacre. Dr sloore's process his 
been patented by him, and has-been by 
hin eneronely deeded to the American 
aoe) cae 

It must be chearly inderstood, how 
ever, that only seeds of leguminous 
Prcecthl iltoalta 
he benefited tiv the mitrogen-fixing hac- 
tetin. Where the soil is nich ane fer: 
hile, the cropisnot appreciably wicreased 
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11 Leodakh 


Ladakh was orginally o peetot Tifeet, Chen becate talependent, and im pay was antiexed bo 


Po wah rriis 


The type of botldings is very similar tu that af Lie 
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Another View of the Monsters 


THE CROSBY 


T a recent meeting of the Nao- 

: tional Geographic Society Mr 

Fi Qscar T. Cre seby gave ai inter 
esting uccount of his journey Uhr role li 
Chinese Turkestan and into Tibet in 
the fall of roo3.. Mr Crosby left the 
railway at Andijant: thence he pro 
ceeded be caravan to Kashgar, Vark- 
atid, Khhotan, and Poln, which is situ- 
uted at the foot of the Tibetan piateat 
Here the real work he had plannyed— 
the ascent of the Kuenliun Mountains 
by an hitherto tttraversed route—be 
gun. After much labor the party gained 
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A imasaive native tombstone te scan in the deht foregrooml anml olleers at the bese ot the hit 


EXPEDITION TO TIBET 


the plateau, Tait the zero teniperature 
and biting wines at that lveage hit of 18,500 
fect exhausted their horses ond made 
their guides desert. Provisions fatl- 
ing, they called a halt and sent ahead 
for help. Fortunately, a party of wan- 


dering Kirghes met the messengers and 


conducted the whole party to the known 
country. They gained Ladakh, crossed 


the Himalayas, and strock the moilway 


avain. Speuking of the Tibetans, Mr 
Crosby suid 

We met with nothing but kineciness 
wherever we went, The savagery and 
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Lopirrig ii geen. tee 2, £. Pieler 


A Group of Lamas, Ladakh 


hostility to stringers of the Tibetan 
people exist almost entirely in the imag: 
hhationof novelists and unfriendly polit- 
ical writers, True, they do not desire 
the Western civilization and they resent 
the intrusion of white men in their de. 
mestic affairs. They ore sotistied with 
their lot, and desire nothing better. 
The exclusiveness is more Chinese 
than Tibetan, for the Chinese exercise 


a wide inffmence in the country. “The, 
feel the incurston of foreigners inte 
Ching has not heen altogether happy 
in its results, and the tales the Chinese 
enyoys and other representatives have 
told have alarmed the timid Tibetans 
and made them pitifully anxious to 
avai the same fate, 

 T have never felt there existed ary 
real danger to England's sway im India 
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rrom a Russian descent across the Tib- 
ean platean; but it is not the Tibetan 
army, bist its climatic and structural 
peculiarities, that would preventit. My 
own experience has convince! me that 
no annyoel men unacenstomed to living 
in the high altitudes of the plateau 
could be maintained in that region. 
They conld not live, and certainly they 
could not omarch on foot, The difh- 
culties of transport are perfectly insu- 
perable. 

“As the expedition of Colonel Voutg- 
hushaml has demonstrated, it is much 
easier to get into Tibet from Inchia than 
from Russia. and it has also shown 
what weak resistance the soldiers of the 
Grand Llama are able to offer any mod- 
em and well-disciplined force. Armed 
with matchlocks, swords oatul knives, 
and similar weapows of medieval war- 
fare, they are as helpless fe so many 
children with tov pins. 

“Among the occasional travelers we 
rieton the route were a Chinese merchant 
and his wife, both Mohammecdans from 
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i§ THE NEW IMMIGRATION DANGER. 
OUS TO THE COUNTRY 


TCHAT the Italians, Poles,.and Horns 
who ate ¢ntering the country 

by the humlred thousand are a source 
of wealth and progress for the United 
States instead of becoming a burden and 
a danger, asso often argued, is the con- 
clusion of Hon. O. P. Austin, expressed 
nan article in the Moré lwertan Ae- 
wee for April. Since 1789, 72,000,000 
immigrants have joined ws, of whom ten 
and o half million are now living. Of 
this erand total 5,000,000 huve come 
from Germany, 4,000,000 from Ireland, 
2,750,000 from England, 2,000,000 from 
Canada, and 1,500,000 each from Italy, 
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Manchuria, and then engaged in mak- 
ing the holy pilgrimage to Mecca. 
“They were niounted on the little 
mountain ponies, and had been alredely 
more than three months on their way. 
The end of their pilgrimage was at least 
five months abeatl, but ther were not 
discouraged, and went confidently ane 
bravely on, the wife no less enthuse 
than her husband, though she perhaps 
thought shewas barred from the delights 


of Paradise, an entrance into which the 


tian was to make certain by his mous 
geal We furnished them directions for 
their journey and all the help we coulit 
give—and they passed ont of our sight 
across the snows." 

Mr Crosby brought back some an: 
cient manuscripts from the saned-buried 
ruins of Khotan, The manuscripts 
have not vet been deciphered, but they 
are pronounced exceetingly valuable. 
He has located the source of the Rora- 
kash River and obtained new information 
reganditg the mountain chains forming 
the northwestern boundary of Tibet. 


NOTES 


Austria-Hungary, Russia, Norway, atu 
Swetlen. 

The lutest stutistics show that the 
so-called ‘‘ objectionable’ class, instead 
of leading in the. onmber of criminals 
and paupers, gives the Duited States a 
much smaller proportion of disreputable 
characters. A comparison based upon 
the censusof 190, the latest available 
figures on crime and depemlency, shows 
that per each million of the different for- 
eien-born elements, there are im pris- 
ons aid benevolent institutions, ete., of 
Poles, 4,580; Austrians, 4,405; Kus 
sinns, 5,202; Germans, 5,602; Houn- 
girians. 5,792; English, 7.160; Scotch, 
- 288: Italians, 9.877; French, 10,564 ; 
Trish, 16,424. 
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Foreign born parents are more put 
tictilar to send thei children to school, 
ond as a consequence the children of 
foreign born show a better percentage 
of literacy than the children of native 
born. 

Though, imiigrants are coming in 
greater oumbers, relatively to. our total 
papilation they are fewer than they 
were some decades aga. The percent- 
age Of cur foreivn-born popolation is at 
fescritless than at any tine during the 
lt fifty years, with the exception of 
i880. Itisnow 13.6, which shows that 
We can give them at least the same de- 
tree of mesimilation, 

The importance of this element os a 

factor in the development of the. coun- 
try atid the creation of wealth id dis- 
cussed at considernble length, The 
“objectionohle’’ class are almost en- 
tirely located in those states which 
have the greatest jer crpife of created 
wealth, and study shows that they are 
A MGSE important factor-in the prodne- 
tron of this wealth, Twelve states— 
New York, New Jermey, Pennsylva- 
nin, Connecticut, Massachtisetts, Ohia, 
Hilinoi, Town, Michigan, Wisconsin, 
Minnesoth, and California—possess 8: 
per cent of the * objectionable"? inumi- 
eratts that have come to this coun- 
trv, These same states: have received 
iso 78 per cent of -all the imiigrants, 
and have nevertheless only one-half of 
the population of the United States, 
The foreign-born population of these 
twelve stiles averages 71 per cent. while 
the foreign population of the rest of the 
United States averages only 6 per cent. 
Notwithstanding the flonds af fmui- 
rants of recent years, the fer capihe 
created wealth in these twelve states is 
$179.31, while in the others it averages 
omy $1 ro.gs, Three-fifths: of the na. 
hans wealth are in these states. 
_ The Bureau of Statistics is publish- 
ing & Seties of special reports from our 
consuls in Europe on the emigration 
irom the various countries: . 






Tue Narionat Grocraruic Macazine 


OUR PRESENT POPULATION 


“HE Census Bureau estimate of 
79,990,359 for the popiilation 
of the United States on June 1, 1903, 
seems conservative and in probably at 
least one million short of the actral 
Humber. The intrense during the three 
years by this estimate is 3,g05,8i4. Ine 
asmuch as during the three years the 
tish of Immigrants was enonnciis, 
reaching ower 1 .qen.,cam, this estimate 
implies that our matiural incresse by 
excess of births over deaths hos been 
only 2,000,000. This amounts -to about 
x) per cent natural increase per year. 
Qur natural rate of increase for the 
decade 189o0—rgoc averaged neatly twice 
as much—,orsy. If our uatural in- 
crener has continued at this same rate— 
and there is little reason to believe it 
Has appreciahty diminished during the 
three years—we have had ancexcess of 
births over deaths of 2:<s>2,000, which 
would make our tetal population on 
June ft, 1903, 81,472,000, 

The Census Btrean will herenfter 
take anni] estinates of our popula- 
tion based upon what is known a= the 
unithmeticn! method, | 

“ This rests upon the assumption that 
the antial jncrease for each year since 
the Inst ovrisus will be one-tenth of the 
decenninl increase between the Inst two 
censuses. The country as a whole and 
most of the states and cities are growing 
with a steadily decreasing percentage 
of increase. As this condition has ob- 
tained in the United States for the last 
twenty veurs, it is likely to hold good 
in the immediate future. UWneler such 
conditions the arithmetical method has 
been proved more accurate than any 
alternative method,‘ 


PAN-AMERICAN RAILWAY 


1 A ORE than one-half of the all-rait 

7 route between New York and 
Huevos Ayres has been constructed, 
according to the report of Charles M. 
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Pepper, the Poti-American Railway 
Commissioner. The all-rail line will 
be 10,228 miles long if completed by 
the rotte selected and announced by 
the Intercontinental Railroad Commis- 
sion in oq, and it will cost $r50,- 
ooo,0o00 to construct the 4:800 mules 
now lacking, Mr Pepper's report ts 
vnblished ns a Senate document, and 
vives many facts showing the present 
pron eity enjoyed by the majority of 
the South Amierican tepiiblics. Tnut- 
ing the past five years 656 miles of the 
Pan-American Toute have been built, 
hint without: direct reference to the In- 
tercontinental project. The Chilean 
government has contracted to pierce 
the Andes with ao tunnel t connect 
with the Buenos Ayres line, so within 
several years cars will be ritiming be 
ren Valparaiso ond that city. (hile 
is also serionely considering biniding a 
railway parallel to her coast from San- 
tiago to Tquigte. 

The Argentine Republic is extending 


her lives northward into Bolivia os far ns: 


Tupiza, by treaty with Bolivia. The 
Argentine svatem of railways, 11,360 
tiles inall, represents an investment of 
one-half billion of dollars, an which the 
roads netted 3.71 ‘per cent last vear. 


The Peruvian Congress has established. 


a permanent railway guaranty fund of 
$1,000,000 annhally ont of the proceeds 


of thetohaccotax, Mexicois extending 


her lines southward; they will soon 
teach the Guatemiulan border. In Cen- 
tral America, Guatemala and Costa Rica 
huve each nearly completed the trunk 
lines which are to connect their Atlantic 
and Purcific cousts, Brazil has under- 
taken to build within four vesrs a mul- 
road from Santo Antonio around the Ma- 


deria Fallsto the Mamare, The length 
will be about 300 miles, This railway 


line will insure the benefit of rail anid 
water communication to the great region 
tributary to the Amazon, All these rail- 
wavs will be feeders of the great through 
line, “The report contains a large map 
of the Intercontinenta) rmulwav. 


#33 
MAP OF THE UNITED STATES 


“ANY inquires have been received 
i by this Magazine fora good wall 
manof the United States. The most 
servicenble map is one published by the 
General Land Office, 4x7 feet. The 
map is in Seven colors, is in considera- 
hile detail, and contains insert maps.of 
Alaska, the Philippines, Hawali, Samoa, 
Giam, Porto Rico, and Cuba, The map 
also shows the successive additions to 
ourterritory. Itishacked with cloth and 
mounted on tallers; all ready to hang on 
the wall. ‘The Land Office sells one 
map only to each applicant for So cents, 
the actial cost of printing and paper. 


THE CARNEGIE [INSTITUTION 


SHE Carnegie Institution has re- 
ceuthy inaugurated two new lines 
of geographic work whose importance: 
and value will be far renching. Each 
work is outside the sphere of the na- 
tional government, and each also bas 
heen too expensive to be undertaken by 
a private purse. 

A large antual grant hes been made 
for the exploratian of the South Pacific 
islands and ocean floor, extencditig from 
the Galapagos Islands, west of Ecuador, 
to the Philippines. The work is under 
the charge of Alexander Agassiz and it 
is expected will require ten years fot 
completion. Its nidoubtedly the most 
important geographic enterprise under- 
taken by any nation for muny years, 
The groups to be examined are Massa- 
san, the Society, the Paumotus, the 
Marquesas, the Cook, Samoa, Fiji, the 
Elice group, Marshall, and Carolines. 
The explorations will not be confined to 
land, but will inelude much deep-sea 
dredwing between the archipelagos in 
order to obtain some idea of the comthast 
or affinities between the insular oreanic 
faunwe and the Pacific deep-water fame. 
It is imperative that the islands be stud- 
ied at onec, before their isolation is en- 
tirely gone and their individual charac- 
teristics modified. 
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A penérous praunt has been. imede to 
establish a ‘* Department of Interna- 
tional Research in Terrestrial Magnet- 
1am,'" to be under the direction of Dr 
1. A. Baner. The magnetic storms that 
have swept oround the globe so. fre- 
quently of late, notably on the:occasion 
of the eruption of Mout Pelée, and again 
itt the fall of 1903, when the storm was 
so vielent inthe United States that tele- 
Rtaph conmmunicition was fora tine in- 
terruptel, have excited mutch attention, 
but aur knowledge-of the earth's mag- 
netiam ia so meager that the cause ar 
origin of these storms can tot he ex- 
plained. Somenf the problems which 
Dr Baner hopes the new departinent 
wil be able to Investigate are: o mag- 
netic aurvey of ocean tiness and nnex- 
plored tegiots; intetmational obsérva- 
tions of the variations, ohservations in 
ocean depths and atmospheric regions, 
the correlation of inagnetic and electric 
disturbances with meteorological phe- 
nomena, etc. DOr Baner will continue 
at the fiend of the magnetic division of 
the 1. 5, Coast and Geodetic Survey, 


TWENTY-FIFTH ANNIVERSARY OF 
THE U. 3) GEOLOGICAL SURVEY 


BOUT one-third of the United 
States, 929,712 square miles tn 
all, exclusive of Alaska, have been sur- 
veyed and mapped! by the Geological 
Surv ey since its formation yo. wa eh 
Survey i¢ now sending out each year 
760,000 volomes, 45,000 geologic foligs, 
and 450,000 mags. It CeCCIVES 1H pti- 
nial appropriation fram Congress of 
$1300), O00, 

The detailed mapof the United States 
which the Survey ts making isthe great- 
est topographic work in magnitude ond 
detail ever attempted by any govern- 
ment. The earlier reconnaissance str- 


vers were relatively inexpensive, tle 


aVeErige cost varying from two to four 
dollars per square mile, The surveys 
executed betweet 1884 and 18qo varied 
in cost from three to seven dollars per 
square mile, The more accurate maps 
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how male on the larger standard scale 
of ) mule to) inch vary in cost between 
ten and twenty-five dollars per square 
tile, depending upon the character of 
the topography, the amount of settle 
tient, of wouds, ete. 

The tipping is, however, hut a frac: 
tion of the Survey's present work. 
There are may other big tasks with 
which it ts chargei—the geologic sur- 
vey of the United States; the explorn- 
tion of Ajaska: the reclamgtion of the 
West, volving the investiirent of over 
$29,009,000 0F federal money ‘in irti- 
gution works; the examination and 
report on new gold, copper, coal, gil, 
aml other mineral deposits, involving 
the tvestinent of tinny millions of pri- 

Vate ae and the many branches 
of profound scientific research npot 
which mest of the practical resuits de 
per. 

On Anti] 2: the Geolowical Survev 
celebrated the twenty ftth anniversary 
of its formation by a dinner im Wash- 
ington attended bw over 3(%) members 
of the Survey, Col. H.C. Riser acted 
as toasimaster, Speeches were niade 
by Speaker Caton, Secretary of the 
luterior Hitchcock, [Nreetor Charles 1. 
Waleott, and Dr C. Willard Hayes 

Others who responded to toasts were 
G. K. Gilbert, “Scientific Work of 
the Survey :"' 3. F, Emmons, * Eeo- 
nomic Work of the Survey }"" Henry 
(sannett, "Fopographic Work :"" F. 
H. Newell, “* Hydrographic Work - PF 
Jj. F. Kemp, of the Columbia Wni- 
versity, New York, Geologists itt 
Watlyiitg Districts,’ and George Onis 
smith, “The Vounger Ceeneration in 
the Survey."' 


SUMMER SCHOGL OF GEOGRAPHY 
AND GEOLOGY AT CORNELL UNI. 
VEESITY 





fh t903 Cornell University started the 
A original experiment of a stmmer 
school of geography, physiography, and 


geology, seis raged principally for teach- 
ers: who might wish to combine field 
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anid Inboratory exercises with good lec- 
tures, The school proved a great suc- 
ees. Teacliers came from seventeen 
different states, including superintend- 
ents, principals, normal-school teachers, 
teachers in the high schools and in every 
grade where geography is taught. 

The University has wisely decided to 
continve the school during the stiminer 
of 1904. This-yesr, os last, it will be 
conducted by Prof. Ralph S, Tarr, with 


un able corps of assistants—Professors 


A, P. Brigham, Charles A, McMurry, 
Philip Emerson, Frank Carney, Ray 
Hughes Whitheck, George Pi Huh- 
bard, F. V- Emerson, and B, 5. Butler, 
A more instructive location from 2 
geographical pomtof view could not he 
chosen than the <ite of Cornell Uni- 
versity. Sitcated an a hillside over- 
looking a large lake in one direction 
and broad, beautifully sloping valleys 
in. the other, and bounded by narrow 
worges with matiy falls, cascades, and 
rapids, the campus is the center of a 
great variety of beautiful, interesting, 
and instructive geographic features. 
The connection of the school with a 
large university gives it many advan- 
tages, ‘The university library ts Tully 
supplied with books and magazines on 
geologic and geographic subjects, and 
these are acoesstble to the stuclents in the 
school. The laboratories are equipped 
with many trodels, maps, photographs 





und specimens illustrating pliises of: 


geology, physiography, wnd geography. 


There is, furthermore, a collection of 


fully 5,000 Lantern: slides tor use in the 
lecture courses, so that it is possible to 
bring into the class-room clear illustra 
tions of almost every topic that needs 
illustration. 


CIR DLING THE GLOBE 


y EAR ADMIRAL CC. M. CHES: 
IX. TER sends this Magarine the fol- 
lowing note written by Prof. Otto Klotz, 
of Ottawa, at Adelaide, Australin, con- 
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cerning the latter's workin girdling the 
Bione astronomically ; 


“The Daminion of Canadas hoes undertaken, 
on herown tnittative, an) entirely at her own 
cost, the work of yirdling the lobe axtromiun, 
ieally, This has been trade possilte be the 
cumpiction of the Pactic calle. Canada las 
on lithe work from (ireenwich, which te thi 
first eibeediSaiay ma the Heitish work, fecriece the 
Atlantic, across Cannla bo Vancouver, where it 
ccantecte with the Pacific cable From there 
ik eos by Facing Leland ie Fifi, ty, Norfull 
Istani. nod then, at Southport. near Hrishane, 
to Australia, The work wos thenee continbed 
to Sydney, where it joined! the longitude carrie! 
from Greetwich eustward via Suez, Mauskrua, 
and Singapore to Mort Durein, and themer to 
Adelaiite, Melbourne, anil Syiney- 

““T ote visited New Zealand, and tied that 
pers pas colony to the indie, the cnhile su 
nection being irom Norfolk Island to Doubt! 

Hav, anil thence be tani) Hnes to the anette: 
tare at Wellington. 

“The reenlt of the work in which | am tow 
elivagel ia of special value to the whole of the 
Pacific, for the detennination of the position of 
the lelmewis, Puarthenner:, (twill be of coma. 
erable scientific interest, aril besides, beeing tle 

“all red * line, tem further fink in hinding the 
Vari parte ot the Hritinh miciel eis retype 
UCatmela,.] thay day, takes priile tm 
paigencba the ware, ieemiienet | im ite panei 

ee Shier has sot tovitel the wesistimes of 
other parts of the Fiuplre, although the result 
of the work wil) be of even preater value, ae to 
the Picific islands, for instance, than to her- 
self, She isearrying it out by herself, with the 
object of, contrituting to the pemeral pon) * 


For the map of Alaska that is pulilished 


as a Supplement to this: nutber the 


NATIONAL GROGHAMHIC MAGAZINE is 
indebted tothe 0, 5. Greological Survey 
and in particular to Alfred FL. Brooks. 

Chief of the Alaskan Division, and 5, J. 

Kiibel, Chief of the Engraving and 
Printing Division, An interesting fent- 
ure of the map is the small key in the 
npper tight-hand cortier, which shows 
what sections of the terntory have been 
Ssiirveved, 


A Favorable Report on the feasibility 
of a canal connecting the waters of the 
Balti¢ and Black seas has been 4ub- 
mitted to the Czar by W. von Ruckte- 
schell, the engineer spenally appointed 
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to examine the project for the Russtan 
Government, Moron Ruckteschell says 
that a waterway large enough for yves- 
sels drawing: 31.5 feet could be built for 
$150,000,000 between Riga amd Cher- 
son. Of actunl canals only 66 miles to 
connect the western Dvyina and Dateper 
rivers will have to be excavated, The 
length of this interior waterway will 
be t.468amiles The Pryina is used for 
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Greater Russia. By Wut (Gerrare. 
Ulustrated., Whit 537. Gx9g 


inches. The Macmillan Compariy. 

New York: tqog, 3,00. 

This volume, repritited from the edi. 
tion of 902, makes an excellent aup- 
Flement to Senator Heveridge’s '* The 
tussian Advance ;'' Mr Gerrare goes 
conmsitlerably tnore into detail in his de 
scriptions. of Siberian towns, life; and 
commerce, 

“There has beensn great awakening 
of Rustia, The people, debarred gen- 
érally from active participation in poli- 
tics, have directed their enerwies toward 
the commercial anid indistrial ex ploita: 
tion of their native land. They are 
active, strenuous, and persevering ; 
they have advanced mi civilization as 
well as incrensed their wealth and 
power.” | 

East of Batkal is Russia's preater 
and better half, because that land has 
been influenced from the west hy way 
of the cosmopolitan Far East."' The 
book contains o fine map of Manchuria 
and Korea and nearly a hundred illus- 
trations, 


Early Western Travels, 1748-1346. By 
Renben Gold Thwaites. Vol. I. I1- 
lustrated. Pp. 428, 6t¢x 914 inches. 
Cleveland, Ohio. Arthur H. Clark 
Company. 1904. 

The first volume in this valnable series 
melides: The journals of Conrad Weiser 
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330 miles amd the Dnieper for t.o72 
miles. Such a canal would permit war- 
ships to go from the Baltic to the Black 
seas im seven days, while vessels now 
require several weeks for the voyage 
vin Gibraltar, An interesting deserip- 
tion of the proposed waterway is given 
by Ethelbert Watts, Consul General to 
St Petersburg, ia Daily Consular Re- 
ports, No. gtr, March 26. 
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I) 1748, giving an acconnt of the first 
official journey nndertaken by the Eng- 
lish colonists west of the Alleghenies - 
the journals.of George Groghon (17 50- 
1765), giving an epitome of the Ihdian 
history of the period; the journals of 
Capt. ©. F. Postof twotrips from Phil- 
atelphin to the Indians of the Ohio, 
atid the journal of Capt. Thotnas Morris. 
who accompanied General Bradstreet 
(1764) on the latter's expedition townrd 
Detroit. Professor Thwaites and the 
Arthur H. Olark Company, publishers, 
are doitiy & great service in bringing to 
light these personal narratives of early 
American exploration, 


From Paris to New York 
Harry De Windt. 
go illustrations, 


With 2 mops ond 
Pp. 419, 35x 9 


inches. New York: F. Warne & Co, 
ryt. §=S83.00 ners, 


The go illustrations of this: volume 
fort the best part of it anil are alone 
worth the price of the book. The nar- 
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